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Its clinical behavior makes Cyclopal 
Sodium (sodium cyclopentenylallyl- 
barbiturate) a desirable hypnotic 
and preanesthetic sedative. Produc- 
ing moderately deep sleep after an 
induction period of about 30 min- 
utes, its action is relatively short. 
The duration of its influence is from 
4 to 6 hours, permitting the induced 
lij’pnolic stale to merge into normal 
sleep. Cyclopal Sodium is low in 
toxicity, has a wide margin of safety, 
is quickly destroyed within the 
organism, and does not depend upon 
the kidneys for its elimination. In 


therapeutic doses it exerts no dele- 
terious influence upon the cardio- 
vascular and respiratory systems. 
Awakening is spontaneous, and is 
not followed by headache, drowsi- 
ness, or mental depression. Cyclopal 
is indicated whenever a dependable, 
relatively short-acting hypnotic is 
needed — for insomnia, for preoper- 
ative sedation, and for obstetric 
analgesia. 

Available in two dosage forms: % 
gr. — Bolllcs of 25, 100, and 500 cap- 
sules; 2li grs.— Bottles of 25, 100, 
and 500 capsules. 


lUPJOHHl 


THE UPJOHN COMPANY 

Makers of Fine Pharmaceuticals Since 1886 
KALAMAZOO. MICHIGAN 


CYCLOPAL* SODIUM 


teg. u. ». g,,, on. 
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Available in 50 gallon 
drums, gallon and 
quart bottles. 


BARD-PARKER 
FORMALDEHYDE GERMICIDE 

affords the optimum In the non-corrosive 
surgical preparation of instruments 

A comprehensive study,* evaluating the bacteriologic 
potency and non-corrosive action of chemical solutions 
commonly used in the sterilization of delicate surgical in- 
struments, reveals the more rapid and effective action of 
Bard-Parker Formaldehyde Germicide on both vegetative 
and spore forms of bacteria. 

Due to its non-corrosive qualities, it appreciably prolongs 
the useful life of instruments, eliminates'the need for fre- 
quent replating, and reduces replacements to a minimum. 
Savings in instrument replacement expense often far ex- 
ceed the actual cost of this highly satisfactory and eco- 
nomical germicide. 

*Surgefy, Gynecology S Obstelrlcs, 193?, 69, 738-744 
Ask Your Dealer 

PARKER, WHITE & HEYL, INC. 

OANBUnr, CONNECTICUT 



The Reese principle oflFers a new approach to trauma 
reduction and convenience in tissue approximation. The 
sutures are armed with sleeve-like metal tips which snap 
instantly and securely to the needles, forming a continu- 
ous unit. There is no bothersome loop of suture or 
danger of “unthreading” during use. The various types 
ot suture and needle are readily interchangeable and the 
needles may, of course, be re-used. 

D & G sutures with Reese clips affixed are available in 
both the boilable and non-boilablc varieties of plain or 
chrotnic catgut, heat sterilized, in sealed gl.ass tubes. 


DAVIS & G E C K , INC., BROOKLYN, N E \V YORK 

Tlie Kocsi- Stiiip.on Needle is n product o( the MncGrefjor Instrument Company 
Sutures iind needles mny he ohtnined from responsible dealers evcryuliere 
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HAVE SO MANY THOUSANDS 
OF SURGEONS PURCHASED 


MODERN SURGICAL 
TECHNIC? 




VOLUME ONE:— Genera! 

Operaiive Considerations — 

Surgery of the Head- and 
yeah and Plastic Surgery. 

VOLUME TWO:— 
gery of Nerves, Vessels 
and Bones — Surgery of the 
Breast and Chest. 

VOLUME THREE:— i'Hc- revieAvers from t ]i e s e 

Surgery of the Pelvic Be- magazines reported : . the great 

o'on. wealth of .beautiful illustrations, 

Each volume completely most of Avliicli are by Mr. TV. C. 

indexed. Shepard.” — British Journal of 

2045 Pages Surgery. 

2174 illustrations S33 

hy Max Thorek, M.D. “Dr. Thorek has been more than a 

compiler. He has taken almost 

eA’^ery accepted operation in mod- 

r— ern surgery, has broken it doAvn 

The Operative technics of into steps, has described each step 

these men are among those in tum Avitll EXTEAORDINARY 

detailed: CLARITY AND PRECISION . . . 

Abell hin-maiv vvork IS a model of condensa- 

Babcock mangT/ tion.”— Southern. Surgeon. 

beck°'"' naffziger “...to busy practitioners and gen- 

Cajipbell pietti eral surgeons these volumes should 

crile Speed Jjg of great service.” — Journal of 

Devine Torek fhn A If A 

Graham Whipple tUe A. l\l. A. 

Young 

Why not order your set today? 

J. B. LIPPINCOTT COMPANY 

Philadelphia • London • Montreal 


it contains detailed, step- 
b 5 ’’-step descriptions of all stand- 
ard accepted operations and be- 
cause 2174 illustrations graphically 
portray operative technics and 
enable tlie reader to folloiv each 
procedure closely. 


The Operative technics of 
these men are among those 

detailed : 


Abell 

Hinman 

Albee 

Horsley 

Babcock 

Mangot 

Balfour 

Mayo 

Beck 

Naffziger 

Campbell 

Pietti 

Crile 

Speed 

Devine 

Torek 

Graham 

Whipple 


Young 
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DEKHATEL 

Moisture and 
Serum Proof 

SURGICAL 
SILK 

A braided and treated silk suture, made only for 
the profession. Its extra tensile strength permits 
of better approximation and allows the use of 
smaller sizes, with the resultant feature of less- 
ened trauma. Easily manipulated. Withstands 
repeated sterilization. “A size for every class of 
surgery.” MADE IN U. S. A. Il'ould You Like 
A Sample? 


DEKNATEL 

QUEENS VIMJtCE (I. 1.1. NEW VOHK 




LIFE AND 
LETTERS OF 
DR. WILLIAM 
BEAUMONT 


By JESSE S. MYER, A.B., M.D. 

Introduction hy SIR WlLLlA&l OSLER, Bt.. M.D., 
F.R.S. 

T his is a reprint ot the orlRlnal book 
published la 1P12. with corrections and 
some new text and Illustrations added. 
Diirlnc recent years more and more In- 
terest Is being manifested by physicians 
and others In the life ot Dr. 'Wm. Beau- 
mont and his remarkable experiments on 
the physiology of digestion, and also the 
subject of his experiments, Alexia St. 
Martin. The book Is beautifully printed, 
handsomely bound with a special Jacket 
In colors, and a two-page color Insert 
of an original painting by Cornwell. It 
Is really a Deluxe Edition that you want 
to have In your library. 

3.'.0 pneo. wllli many iHustrutlans, 
Cloth. I.VOO. 

Tin: C. V. MOSIJY CO.. l*uMl«her. 
St. l.oals. Mo. 



FEWER INJECTIONS 

For Prolonged Estrogenic Therapy 

Adequate estrogenic effects by means of 
fewer injections are desirable for many 
patients requiring treatment for long 
periods of time. Because of the prolonged 
effect, per milligram or fraction thereof, 
of tliis estrogenic substance, DI-OVO- 
CYLIN* (the dipropionic acid ester of 
a-cstradiol) is therapeutically effective 
with injections at longer intervals. It 
thus affords greater convenience, econ- 
omy, and comfort to your patients. 

In many cases of menopausal syndrome, 
senile vaginitis, pruritus vulvae, genital 
infantilism, and dysmenorrhea and amen- 
orrhea associated with uterine hypoplasia, 
Di-Ovocylin, "Cita*’ is the therapy of 
choice. For short periods of treatment or 
when dosage is to he altered frequently, 
Bcn-Ovocylin,* "Ci6o” (o-estradiol ben- 
zoate) may he injected, or Ovocylin,* 
”Ciba'' (a-estradiol) administered intra- 
vaginally, by inunction, or orally. 
liteuatuiie on hequest 

♦I'ratlc Mark IlpR.U.S.Pnl.Ofr. V-'ortl-^ *'Di-Ov ocylin.” 
’’Ilpn-Ovocynn," and *’Ovoc>lm*’ identify the prod* 
net* a-«^tradin1 diprnpinnate* n>epitrafIio1 benzoate, 
and fi-c»lrni!loI respectively of CiliaV manufaeiure. 

DI-OVOCYLIN 

77io Estrnpenic Stth.itancc irif/i Prolonpptl 
Kffcct 

CIBA PHARMACEUTICAL PRODUCTS, Inc. 

SUMMIT . NEVV JERSEY 
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Brand New 


TUMORS OF THE HANDS AND FEET 

Edited by GEORGE T. PACK, B.S., M.D., F.A.C.S. 

New York, N. Y, 

13S pages, with 65 illustrations. Price, cloth, $ 3 . 00 . 

Ihe subject of neoplastic diseases is of such scope as to be eueyelo- 
pedie. The etiology, pathology, diagnosis and treatment of the many 
legional and histologic varieties of tumors, both benign and malignant, 
have tiever been satisfactorily and eompletelj' embodied in auj^ single 
text, hlouographic treatises of regional cancers, e.g., of the eye, rectum, 
testis, vulva and stomach, have justified this method of presentation bj’’ 
a thorough if not exhaustive analysis of the problems peculiar to cancers 
of these locations. 

AVhen Dr. Alton Ochsner, editor of Surgery, requested Dr. Pack to 
edit a sjunposium on tumors for the jouimal, the subject of “Tumors of 
the Hands and Feet” seemed appropriate and timelj". Infection, injuries 
and malformations of the hands and feet have long engrossed the atten-. 
tion of manj'^ surgeons with the result that numerous expositions have 
been published, clarifying the problems so encountered. Although tumors 
of the hands and feet are relath'ely rare, when considered with regard 
to their regional distribution, they are nevertheless extremely important. 
With the exception of the so-called vital organs, the hand is functionally 
and economically the most important unit in the bodj'. It is therefore 
needful to consider these tumors of the hands and feet in some detail, in 
order to institute adequate and earlj"- tz’eatment, else mutilating opei’a- 
tions, incapacitating disabilities and even loss of life may follow. 


TABLE OF CONTENTS 

’'pack M D. New York, N. T. Assistant Clinical Professor of Surerery, Yale 
“^ UniveVs^fy School of Medicine and Corneli University College of Medicine; Attend- 
ing Surgeon. Memorial Hospital for Cancer and Allied Diseases. 

CARCINOMA OF THE HANDS AND FHET professor of Surgery. Northwestern 

"'‘"SmyeiMt^Medicaf-ioho^^^^^^^ 

SUBUNGUAL MEIaANOJIA « AnAiR M D., New Vork, N. V. Associate Clinical 

Memorial Hospital for Cancer pBEp 

ANGIOMATOUS TUMORS ^hE HAITOS AiN^ r ^g3oclate Professor of Surgerv 
Ashlet W. Oughterson M.D.. Ney Havem Surgeon. New Haven HospUaPS 

Yale university School of Medicine^ Assistant Profespr of Patholo^l and 

fu>Yery'^Y^??Unii-eV?ity^l?h^^^ Associate Patiwloetst. New Savon 


Hospital. 
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THE C. V. JIOSBY CO- 
S.T25 Pine IJIvd. 

St. Eoiiis, Mo. 

Gentlemen: Send me Pack 

of the Hands and Feet,’ cliargmg . 

account. The price is $3.00. 


Dr. 


Street 


lity 


State. 


Haven 
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ALEXANDER BRU.N'SCiiWlo. SI.D.. Chicago III 
Associate Professor of Surgery, ufe 
versity ot Chicago; Attending SurcrmiJ' 
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TU-MORS PRraA^R^yN THE BONES OP THE 
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Rcaa rcfjt Dislocatio?? of the Shoulder 

Absolute sterili/.ation by beat, svitbout impairment of tensile strength, is the daily produc- 
tion standard of Kthicon Sutures. As taken from the sterile tubes, they possess more tensile 
strength than is required to ligate the largest human blood vessel or to suture the densest 
human tissue. Ethicon Sutures are produced by exclusive procedures, from the raw material 
to the final stage of packaging and inspection in our laboratories. 
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j 4 .voiioblc ot all 

Pharmacies 

in 5 Types 



Petrola^gAi* 

Shut in — No exercise — Appetite off — Sluggish 
boweh all suggest the use of Petrolagar to assist 
Bowel Habit Time. 

Petrolagar Plain adds unabsorbable fluid to the 
bowel content to encourage regular, comfortable 
elimination by purely mechanical means, free of 
habit-forming tendencies. 

Children and adults alike enjoy the delightful 
flavor of Petrolagar. It is easy to take, either from 
a spoon or in water, as desired. 


olagar . ■ • Lliaid pi-lrnlatum 6S cc. eniultlflril 
It/i 0 4 Cm. osnr in » m/-n«rri.iim ft. „i„hr 100 cr. 


— 

-i::— :■ 7^ McCormick Boulevard • Chicago, 

;:;;;iI^aboratories, Inc. 


HI. 
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THE RELATIVE VALUE OP CATGUT, SILK, LINEN, AND 
COTTON AS SUTURE MATERIALS 

William H. Meade, M.D., Jacksox, JiIich., and Alton Oghsner, M.D., 

New Orleans, La. 

(From the Department of Surgery, School of Medicine, 2’11/arte University, New 

Orleans, La.) 

A LARGE number of investigations liaA’e been reported concerning 
the relative value of silk and catgut as suture materials and with 
few exceptions these demonstrate the superiority of the former over 
the latter. Because there had been no domprehenshm comparative 
appraisal of a large number of suture materials, the present study was 
undertaken in order to evaluate the efficacy of catgut, silk, linen, and 
cotton. 

Undoubtedly, today the average phj'sician fears nonabsorbable su- 
ture because “foreign bodies" have been emphasized by pathologists 
and older surgeons as detrimental and this has deterred him from using 
nonabsorbable materials. This feai’ lias been justified by the poor’ 
results which have been obtained but which were due to the incorrect 
use of the nonabsorbable suture. Unquestionably the experience of 
Lister,* whose opinion was highly regarded, greatly influenced the sur- 
gical world in rejecting nonabsorbable sutures. It was unfortunate 
that Lister's earliest experience with silk led him to conclude that it 
predisposed to iniection. This belief rvas based upon finding, in one 
oi, his early ease.s, a localized collection of cloudy fluid surrounding a 
silk ligature fen months alter ligation of a vessel for aneurysm. It 
remained lor Ivocher-’ and Ilalstcd'' in the ISSO's to demonstrate the 
superiority of silk over catgut. If the tenets of Halsted laid down a 
half century ago had been adhered to, little difficulty would have been 
eximricneed with nonabsorbable sutures. Whereas practically all of 
the men trained by Halsted use silk routinely in clean wounds, it re- 
mained for V bijqile," who bad previously used only catgut, to popu- 
larize the use of silk. 

Hi C' IvtH! for iniMtfriilttn. IS 

4 S 5 
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The numerous methods of treating and of sterilizing catgut, its vari- 
ability of absorption, and the frequent charges by surgeons that catgut 
was responsible for infections, led Bulloch and co-workers® to make 
a thorough investigation of the preparation and sterilization of this 
suture material. They found that there were only two chemicals which 
produced sterilization of catgut; ]iameh-, hydrogen i^eroxide and iodine. 
They also found the heat sterilization process of Kronig to be excellent. 
Krdnig's" method consisted of drying the catgut at 70° C. for two 
hours, then i^laeing it in cumol, a hydrocarbon (boiling point 153° C.), 
and heating it for one hour at from 155 to 165° C. One of the most 
extensive investigations is that of Minervini,® who showed that dry 
heat is of questionable A'alue as bacterial spores proved resistant and 


were not destroyed at less than 140° C. for three hours, and that pro- 
longed heating at this temperature greatly reduced the tensile strength 
and pliability of the suture material. Obviously, pliabilit 3 ^ is essential 
as the tensile strength greath' decreases when a knot is tied in stiff 
material. Considerable credit is due Melene.v and his associates®' in 


pointing out the possibilitj’ of Avounds becoming infected from sup- 
posedlj' sterile catgut sutures. MeleneA-’s interest was aroused by the 
occurrence of gas gangrene in five patients wliose Avounds should have 
been clean. Clock“’ in a recent publication shoAved that of the 
American manufactured catgut several brands Avere not sterile. In 
1930 1931, 1932, and 1934, scA-en brands Avere sterile and five brands 
Avere not.' In 1933, eight brands Avere sterile and four Avere not. 
Shambaugh,^® in analyzing 2,360 inguinal herniorrhaphies, showed the 
incidence°of suppurative Avounds to be tAvice as great folloAving the use 
of catgut as that folloAving silk. In contrast to the difficulty in steri- 
lizing 'eat'^iit, sterilization of nonabsorbable suture materials can be 
readily accomplished. 

It has been the opinion of most surgeons that the persistence of a 
, after Avoimd healing is detrimental and that in the presence of 
Section it alone is responsible for contmuation of the infection. Be- 
ttdq eato-ut. AA-hich is absorbable, has been the most popular 
caiAse 0 , ^ absorbability of catgut is influenced by a number 

ST't^r i emphasized by Howes and IIarA■ey.^■ Hemorrhage, tissue 
• unknOAvn factor, a man’s personal con- 

necrosjs, ’ pj.otein, all increase the rapidity of absorption. 

sliWonnl ,,„,1 b,- other. ,h., .. 

Prequentlj^ i _ posfoperativciy no evidence of twenty-day 

early as the ,vound can be demonstrated. AVlicrcas increased 

chromic catgut m u c-vplaincd on the basis of allergic 

absorbability of ", Ivrais.sl. Keston, and Cimiotte,’'"* carefully 
manifestations, especial . tend to disprove ibis, 

controlled investigations definitely retarded, as 

tVonnd healing in tue 1 ^ ‘ ■* Whipple, '• Sbainbaiigb,>= Hoavcs 

has been sboAvn by Kocliei, 
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and HarA'ey/'* and by ns. Tlie effect of catgut on the healing of 
wounds has been well described by Hou'C-s/' who showed that with 
plain catgut there is swelling of the strand with a zone of poljmuelear 
leucocytes at the periphery and in tlie interstices. This process be- 
comes progressivelj^ more marked up to the fourth day when mononu- 
elear leucocytes appear. Fibroblasts then grow out and penetrate into 
the interstices of the suture. In the meantime, the cross section of the 
strand decreases and the suture is completel.y absorbed in from four 
to seven days, depending upon the size of the suture. Chromic catgut 
swells less, but fibroblastic proliferation begins twenty-four to forty- 
eight hours later. Here again absorption depends upon the size of the 
suture but is usuallj' complete in from nineteen to twenty-three daj^s. 
According to Howes,^" the coaptation of the wound is entirely depend- 
ent upon the suture for a peiuod of four days, at which time fibro- 
blasts begin to proliferate and assist in holding the Avound. Fibrosis 
does not reach its maximium for from Hvelve to fourteen da3's. 

The chemicals used in the preparation of catgut, chromic acid salts, 
iodine, copper, formalin, and tannates are all deterrents to diy wound 
healing. These chemicals, in addition to the animal protein, produce 
an inflammatory reaction characterized bj' increased exudation Avhich 
Gagc^® has termed a wet tj'pe of healing; Avhereas, silk, linen, and 
cotton produce little inflammatoiy reaction, thus resulting in a diy 
tA'pe of hcaliug Avhich is associated with early fibroblastic proliferation. 
For man.v .vears we have demonstrated to our house ofScers the com- 
parative reactions of the skin to catgut and to nonabsorbable sutures 
bj^ closing one-half of the wound with catgut and the other half with 
a nonabsorbable suture. The inflammatoiy reaction about each catgut 
suture site, consisting of redness and a seropurulent exudate, is a dis- 
tinct contrast to the lack of reaction surrounding the nonabsorbable 
suture. It is an established fact that wound healing is retarded in the 
presence of infection. As previousl.v demonsti’ated bj' Shambaugld'’’ 
and 'Whipple-'' and corroborated b\- us, infection is ranch more likelj' 
to occur in the presence of catgut than Avheii nonabsorbable sutures 
are used. "We have repeatedh' observed grossly- contaminated rvounds 
closed bj- interrupted nonabsorbable sutures heal per prinium. 

Huhno*® has pointed out that rvlien catgut swells it shortens, and 
when shortened it may break. It may untie the knot or it may break 
at the knot. Taj'lor'-^®- -* demonstrated cxpcrimentalh' that the knot, 
the .suture immediately ad.iacent to the knot, and the sites of kinks 
were the Aveakest points in the tied .suture. "We have corroborated 
these observations and those of lloAves.'' who found that a Avound 
closed with catgut is Aveakest betAveen tlie fourth and the eighth days 
■hie to a considerable decrease in the tensile strength of the catgut 
and insnftlcient lajise of time for fibroblastic strengthening of the 
wound. It is only after the eighili day that the Avoiind becomes as 



488 


SURGERY 


strong as the surrounding tissue. According to experiences of those 
(SokaloA’,-- Hesse,-® Eadlinski,®* and Traczak®®) Aviio liaA'e seen and 
analyzed a large number of them, AA'Ouud disruptions usually occur 
betAA'een the fifth and the tAA-elfth days and most frequently betAA’cen 
the seA'enth and ninth. Eies-® and Pallis®’’ haA’e reported disruption 
as earlj”^ as the second daj' and eA’en then AAmre unable to demonstrate 
catgut in the AA'ound. 

SILK 


Silk should be classed as a nonabsorbable suture, although it is mainly 
protein.-® It is pliable, easily sterilized, and, AA'hen not seimm-proofed 
or AA’axed, contains no chemical other than an iron dye. Silk consists 
essentially of a center or core of fibroin, Avith a coA-ering of serecin or 
sillv albumin and a little Avaxy material. Fibroin, Avhieh is analogous 
to horn, hair, and similar dermal products, constitutes from 75 to 82 
per cent of the entire mass. Silk is sp\ui as a fine fiber 800 to 1,200 m. 
long. It is insoluble in AA^ater, alcohol, and ether, but dissoh-es freely 
in concentrated alkaline solutions, mineral acids, strong acetic acid, 
and ammoniacal solution of copper oxide. Silk is highly hygroscopic 
and AA'hen heated to 120° C., AA’ill lose from 10 to 15 per cent of its 
AA'eight in moisture. j\Iicroseopically, the silk strand is round and 
straight. Silk used in spinning thread is dcA'oid of serecin or its gum- 
my portion, diie to its being boiled off in a solution of soap, folloAving 
AA'iiich the silk is Avashed until ail of the alkali is removed. At this 
sta^e the silk, which is to be Avhite, is bleached in sulfurous acid fumes 
and then Avashed in distilled, cold Avatcr until the acid is removed. 
As considerable Aveight is lost in the boiling-oft* or scouring process, 
the addition of tin salts, Aisually SnCU, is sometimes made. The stannic 
chloride acts as a mordant so that the silk can take a black dye. An- 
other method used in dying silk -black consists of the use of nitrate 
of iron, fustic, hematine, and soap. Finally, the silk is Avaslicd until 
the soap is thoroughly removed. 

Whereas silk is mentioned in some of the earliest medical AA-ritings, 
bv Celsus Galen, and later Trotula (a.d. 1050). it Avas not until 
tint’ silk came into more general use because Koclier®! had so 
many iiifections AA-ith catgut. From .May to July, 1887, there occurred 
tAventA-Aiiue serious infections in thirty-one operative Avonnds on Kocher’s 
These he attributed to catgut and forthwith turned to silk. 
Ibout the same time IT. S. Halsted^ in this country began to use silk 
clean wounds. Halsted's technique varied somewhat from that 
A Leber’s clinic. These variations consisted principally in the 
J fine sUk in preference to coarse silk and the use of interrupted 
use of fines HalstcAV i” emphasized that 

rather ^ obtained in Avoiinds closed with silk in the 

■ood lesults used. The tenets 


German clinics even 
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of Halsted-* are as true today as vlieii first enunciated by him iu 1893. 
lie advised: “(1) Tlie use of interrupted sutures only, (2) the use 
of sillc not coarser than C, (3) to never bridge over a dead space as 
a cliord subtends an are, (4) to use transfixion suture iu ligation as 
finer material could be used this way, (5) to use a greater number 
of fine stitches rather than a few coarse ones, and (6) to avoid the 
combined use of silk and catgut.” As Homans has said: “In surgery, 
however, as in every other Art, fundamental matters are perennially 
being discovered, discredited, forgotten, rediscovered, and reaffirmed.” 
Thus it is with Halsted’s simple observations on the use of side su- 
ture material. Practically all Halsted-trained men use silk and are 
staunch advocates of the employment of this material. IMore recently 
Whipple,''’ Shambaugh,'^® Babcock,^- and others have advocated the use 
of nonabsorbable sutures. All, with the exception of Babeoek, advo- 
cate the use of silk. Howes and Harvey'"* in a study of tissue reaction 
and Avound tensile strength demonstrated microscopically that silk pro- 
duced less inflammatory reaction in the tissue than catgut. The wound 
healed earlier and the tensile strength of the wormd increased more 
rapidly as the fibroblastic reaction was greater and earlier than that 
associated with catgut. The silk soon became encapsulated in a fibrous 
sheath. As Shambaugh'" states, catgut may act as a nidus of infection, 
and we believe that the poor results obtained from the combined use 
of silk and catgut are due to a nidus of infection and increased tissue 
reaction produced by the catgut. AVhipple'* showed that, by the use 
of silk in a period of three years, serious avouiuI infectious were re- 
duced from 1.9 to 0.7 per cent and trivial infections from 8.9 to 1.5 
per cent in supposedly clean Avounds. Shambaugh and Dunphy®^ in 
e.xperimental Avork on animals shoA\-cd that silk Avounds better tolerated 
slight bacterial contamination because silk Avas less irritating to the 
tissue than catgut. IIoAvevor, as '"we shall point out again, AA'hen a 
continuous silk suture is Aised in the presence of infection, a sinus 
freciucntly results. 

'^Silk is easy to handle because, Avith the exception of cotton, it is the 
most jiliable of all suture materials. One avIio has been trained in the 
use of catgut, hoAvcver, as Halsted noted, Avill find some diffieidty for 
a few months in becoming accustomed to this material. There is a 
tendency for the novice to break it, but, Avhen this occurs, the suture 
or ligature is being tied too tightly and tissue strangulation Avould be 
bound to occur. 

Tlie bacterial content of unsterilized silk has apparently receiA*ed 
little attention, although KonriclP* and Goris®® de.scribed AA-ith con- 
siderable detail its sterilization. This phase Avill be mentioned and 
discAissed later. 

Whereas untied chromic catgut has greater tensile strength than 
silk, the latter is still stronger than the tissue in Avhich it is placed 
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and, as compared to catgut, remains so tlirougliout the period of 
healing. However, as will be pointed out in the experimental work, 
“fhere is greater decrease in the tensile strength of silk than is com- 
monlj' thought. “Silk, though smooth as catgut, has a greater tendency 
to cut tissue, but this may be due to excessive constriction of tissue. 
In addition to producing an occasional persistent sinus in the preseiice 
of infection, silk may produce a still more infrequent complication, 
which, although not described in the English literature, has appeared 
in the Continental literature. This complication is a lo-iv grade inflam- 
matory tumor described first hy Sehloffer^® in 1908. The tumor may 
occur from months to years after the implantation of the silk and is 
cured by the removal of the silk from the center of the tumor. "Whipple®" 
suggests that the tumor is the result of the use of too heavj^ silk. As 
these tumors have been removed as late as seven j'ears following the 
implantation of the silk, it demonstrates conclusively that for practical 
purposes silk is nonabsorbable. We have observed two eases which 
were due to the incorrect use of silk before we learned to use it properlj*. 
These will be described later. 


UNEJT 


Linen is derived from flax. Whereas flax is grown in Prance, Russia, 
Ireland, and other Middle European countries, Coutrai flax of Belgium 
is best, due to its strength and fineness. Belgium fla:s contains 52 per 
cent cellulose, 4 per cent extractive matter, 8.5 per cent water, 2.4 per 
cent fat and wax, 2.7 per cent intercellular substance, and 0.7 per cent 
ash. The fibers range in length from 20 to 140 cm., with an average 
breadth of 0.016 mm. The resinous and gummy material is largely 
removed bv benzine prior to bleaching and the greater the bleach the 
less the resinous material. Fibers which are to be used for thread 
receive the greatest bleach. 

Antyllus (a.d. 200),*” who first attempted to cure an aneurysm with 
a lin-ature, used linen and sometimes catgut. In the thirteenth century 
Berlapoglia Leonardo recommended linen as a suture material. Since 
the time of these early writers, linen has been used as a suture material 
with more or less success. About 1865, Pagenstecher, a German 
ophthalmologist, prepared linen by treating it with a celluloid solution. 
This inade a much more pliable suture, giAung considerable less friction 
and less serum absorption. This suture has been used many thousands 
of times as a purse-string suture in appendectomies, and during the 
World War Avas used extensiA-ely by tlie German army surgeons”® be- 
nf the scarcity of catgut. Apparently it has been a A'ery satis- 
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factory suture. 


COTTON 


"one oi the most iniportanl ve^etabJe fibers, is readily avail- 
abbTas^suture material in the form of ordinary thread. It is inexpen- 
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sive, pliable, fine, and, as will be shown, is easily sterilized. Cotton, 
a eellnlose material, consists of unicellular hairs which occur attached 
to the seed of various species of plants of the genus Gossj’^pium, be- 
longing to the Malvaceae. Each fiber is foi’med by the outgrowth of 
a single epidermal cell of the testa or outer coat of the vessel. Micro- 
scopic examination of the mature cotton shows that the hair is twisted 
and flattened. Tliis characteristic is of considerable technical impor- 
tance, the natural twist facilitating the operation of spinning the fibers 
into thread or yarn. It also distinguishes it from silk and linen which 
have no natural twist and consequentlj'^ have more of a tendency to 
fray out. Cotton thread is made from the long fiber Egyptian or Sea 
Island cotton. When spun, it is usually made up of six cords which 
do not become unraveled as easily as twisted silk or linen. In addition 
to the plain cotton there is a mercerized thread. The latter, as will 
be shown, is somewhat stronger, size for size, than the plain thread, 
although it contains but three cords. The process for its production 
was devised b.y Mercer in 1813 and consists essentially of putting 
cotton thread in a ivarm 25 per cent solution of potassium hydroxide 
for an hour, which produces a quick shrink and at the same time a 
glossj’- sheen. Following the immersion in the alkali, the cotton is 
either washed in running water until neutral or the alkali is neutral- 
ized by acid. When finished, the pH of the mercerized thread varies 
between 6.8 and 7.2. 

In the year 500 B.c. Susruta-® recommended the use of sutures in 
wounds of the abdomen and of joints. For suture material he used 
cotton, strips of leather, plaited horsehair, and animal tendons. This 
is the only mention of cotton as a suture found in ancient literature. 
Recently, in 1936, Ginkorski^® published an article on the use of cotton 
as a suture material. He advised using Nos. 30 and 40 spool cotton 
which has been cold sterilized in a mixture of 8 per cent formalin and 
5 per cent tannin solution. The sterilizing solution has been previouslj’' 
injected into animals subcutaneously and intramuscularly and appar- 
ently caused a painless swelling which rapidly disappeared. Besides 
getting good results in 100 animals, Ginkorski operated upon tumuty- 
three human beings, using cotton throughout, with healing by first 
intention. 

Although cotton has been used as a ligature material by Gage,^® of 
Tulane University, and by Guerry, of Columbia, S. C., it has not been 
used for the major portion of their surgery. HoAvever, the experi- 
mental and clinical uses of this material were encouraged bj^' seeing 
Gage use it frequently as a ligature. 

EXUERIMENTAL INVE.STIGAT10N 

In order to determine the relative efficacy of catgut, silk, linen, and 
cotton as suture materials the following experiments were performed : 
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I. Tensile strengtli 

Tlie tensile strengths of the A'arioiis sizes and types of cotton, 
catgut, silk and linen u-ere determined; 

1. On sti-aight and knotted unsterilized, ordinaiy spool cot- 
ton, silk, and linen 

2. On cotton, silk, and linen sterilized by boiling for vary- 
ing lengths of time; sterilized by autoclaving in steam 
alone and in oil 

3. After cotton, catgut, silk, and linen -were allowed to re- 
main in animal tissue (rabbit) for varying lengths of 
time 


II. Tissue reaction and wound healing 

The gross and microscopic reactions of tissue (rabbit) to cat- 
gut, cotton, silk, and linen Avere determined and compared. 

III. Bacteriology. 

The bacteriology of cotton, silk, and linen was studied. 

1. Prior to sterilization 

2. Following the destruction of the ordinary pyogens 

3. Following boiling 

4. Following autoclaA’ing 

Tensile Strength.— To determine the tensile strength (break strength) 
of sutures, a simple, frictiouless metliod was used. The apparatus con- 
sisted of a ring stand and tubular crossbar. Approximately 60 inches 
of the material to be tested Avere Avound around the crossbar. The 
free end of the sutm-e Avas then attached to a Aveight holder, being 
Avound around the cylindrical hook at the upper end. Weights, 100 
gm., 50 gm., and 25 gni., increments Avere added every fifteen seconds 
until the suture broke. The length of the suture tested in each instance 
AA'as 4 inches. When the sutAire broke, 8 inches of the remaining ma- 
terial AAmund around the crossbar Avere discarded before the next de- 
termination. The stretch Avas not recorded regularly Avith silk, cotton, 
and linen as it Avas insignificant (less than 2 mm. per 100 gm.) ; 
AA'hereas, Avith catgut the variation in the strelch in the same suture 
Avas so "reat than an aA’crage could not be orriA-ecl at. Four determi- 
nations were made on each size suture, excejAt that with catgut, six 
determinations Avere made as there were greater variations in the break 


To determine the effect of knotting on the different sutures, a square 
l-nnt was tied in tiie middle of a straight .suture, and in another piece 
of the iame material the free ends Avore approximated u-ith a square 
knot and the break strength noted (Table I). 

' ^ize for size, dry catgut is the strongest suture lu-denal, ,vith .silk, 
, folloAvin" in order. TACisted black sillr, which had 

linen and cot ■ j , yinnufacturm- A as “siirgi- 

r. 
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There is very little clift’erenee in the tensile strengths of linen and 
silk. White mercerized cotton, while only a three-eord thread as com- 
pared with the six cords in ordinary thread, has a 10 per cent greater 
tensile strength, due to the shrinking b 5 '^ mercerization. Following 
boiling there is 11 per cent increase in the tensile strength of cotton, 
15 per cent in linen, and 4 per cent in silk (Pig. 2). Catgut was not 
subjected to boiling for obvious reasons. Furthermore, it Avas found 


Tgnsile 5tpcnqi:h Comparison According 
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Pis'. 1 — Graph Illustrating tensile strength of various suture materials according to 

size. 


Tensile Strength after Boiling 
and Aufoclaving 
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Fig, 2. — Grapli illustrating tensile strength of various suture materials after boiling 

and autoclaving. 


Irom the standpoint of tensile strength that twenty minutes was the 
optimum length of time for boiling silk and cotton, and thirty minutes 
for linen (Table I). Steam aiitoelaviiig for fifteen minutes at fifteen 
pounds of pressure, jiroduced little change in the tensile strength of 
iiiij of the .sutures, but any increase in the time and pressure caused a 
definite decrease in strength. Autoclaving in oil produced a 2 per 
cent deereasc in strength in all sutures. There ivas less decrease in 
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tlie tcnsilG strGDg;tli of the oil-autoclRved sutures ■when knotted <is com- 
pared to steam-sterilized sutures. 

As can be seen from the graph (Fig. 3), there is a marked loss in 
the tensile strength of all sutures Avhen knotted, and, as Tajdor^®-"* 
has pointed out, aside from the knot itself, that portion of the suture 
immediatelj- adjacent to the knot is the Aveakest section and, AA'hen 
tied properly, the suture iiiAmriably breaks here. Angulation AA’itli 


-to 


35 


Loss oP Tensile Strength when Knotted 


2.8 


33 


24 


A8 


43 


40 


33 


U_ J 1 ' 1 1 

Cotton Cotton Coarse Tine Coarse Tine 'I Chrom. •‘t-ochrom. 

» IE-30 '50-80 Sitk. SvHc linen linen Catgut catgut 


Fig. 3. — Graph illustrating loss of tensile^^strcngtli of various suture materials when 


Tensile Strength afterTissuc Implantation 



pjg. 4 Graph illustrating change in tensile strengtli after tis.sue implantation. 


crackiiio- of the fibers or friction of the sawing action ol the two fibers 
in\.ving“a knot in a catgut suture may so fray tlie catgut that break- 
ino- ivill occur in that area and not adjacent to tlie knot. Fiirthermore, 
the larger the suture, the greater is the decrease in the tensile strength 

when knotted (Fig. 3). , • , r. , 

Tlie tensile strengths of various suture materials after being placed 
tissues were determined. Sutures to he tc-sted were placed under 
sterile precautions in the fas.-ia and mnseles of the anterior abdominal 
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wall of rabbits and were remoYed after two, four, seven, ten, and 
fourteen days respectively. Following removal they showed a de- 
crease ill tensile strength, except that the tensile strength of the cot- 
ton remained practically the same as that of the original suture (Fig. 
4). There was a loss of tensile strength in linen of 21 per cent in four 
days, 30 per cent in seven days, and 40 per cent in ten days ; in chromic 
catgut 30 per cent in four days, 50 per cent in seven daj'S, and 60 per 
cent in ten days; in silk 20 per cent in four days, 50 per cent in seven 
days, and 41 per cent in ten days (Fig. 4). A large number of deter- 
minations were made in cheeking the strength of catgut because there 
was considerable variation due to stretching (this was not elasticity 
as there was no return to the original length). Because of the marked 
stretch of catgut which has been subjected to the action of tissue 
juices, this suture becomes relatiAmly less efficient than nonabsorbable 
material. It is obvious, therefore, that not only the relatively greater 
decrease in tensile strength of catgut subjected to tissue juices, but 
also the increased stretch of this mateidal make it less desirable as a 
eoaptating suture. It is significant that silk buried in tissue for ten 
days showed a consistently greater tensile strength, following the 
initial drop, than that 'buried for seven daj's. This increased strength 
is probably due to the ingrowth of connective tissue into the inter- 
stices of the silk. 

A cotton suture, No. 50 plain thread, I’emainiug in human tissue 
(split skin graft) for a period of eighteen days showed onlj* a 10 per 
cent loss in strength. 

Tissue Reaction and lFoi/?id Healing. — The tissue reaction, fibro- 
blastic proliferation, and final wound healing Avere determined as fol- 
lows.- plain, fine, and chromic catgut, fine and coarse silk, fine linen, 
fine and coarse, plain and mercerized cotton Avere placed simultane- 
ously in the cutaneous, subcutaneous, fascial, and muscular tissues of 
the abdominal AA-ali of rabbits and Avere remoA-ed tAventy-four, forty- 
eight, and seventy-tAvo hours, the fifth, eighth, tenth, and thirteenth 
days after their implantation. All the aboA-e mentioned sutures wex’e 
placed in each rabbit to eliminate A-ariations in iudiA-idual tissue reac- 
tion. Before remoA'al, a gross inspection of the tissue aa'os made and 
the changes noted. FolloAving remoA-al, the excised Avounds were 
placed in 10 per cent formalin and after the usual preparation were 
cut and then stained Avith hematoxylin and eosin. 

On gross e.xamination there Avere insignificant changes before forty- 
eight hours. 

Forty-Eight-Hour Examination. — Catgut: There Avere moderate in- 
flammatory reactions in the cutaneous tissues about both plain and 
chromic catgut, the latter being someAvhat more pronounced than the 
former. The edema was much greater than that surrounding silk and 
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cotton sutures. Linen: TJiere were moderate indauimatory reaction, 
considerable swelling of the suture, and considerable edema. Sill; and 
Cotton: There was slight edema, but no gross inflammatory change. 

Sevenhj-Two-Kour Examination— Catgut : There was some increase 
in the inflammatory reaction and in the swelling about the suture. 
Linen: There u-as A-ery little change from the forty-eight-hour reaction. 
Silh and Cotton: There Avas no noticeable inflammatory reaction or 
edema. 

Fifth Day Examination.— Catgut : There Avas a decrease in the 
amoiuit of edema, the inflammatory reaction otherwise remaining the 
same. In one-half of the animals the peritoneum, although not per- 
forated by the suture, aa’us adherent at the line of suture to the under- 
lying boAA^el. Linen: There AA-as still a moderate amount of edema. The 
SAvelling in the suture Avas about the same as on the third day. Sill; and 
Cotton : There Avas a casing-like projection of fascia up OA'er the suture 
between the fascia and the skin. There aa'os iio inflammatory reaction 
or edema. 

Seventh Day Examination. — Healing had progressed Avell in the tissue 
approximated with the catgut and linen; howcA’ei’, there Avas still some 
edema about the sutAires. Healing appeared much more complete in 
those tissues approximated AA'ith cotton and silk and there AA’as no gross 
CAudence of inflammatory reaction. 

Tenth Day Examination. — Catgut AA'as still seen grossly in the tissue 
and there Avas a considerably thicker palpable sear about the catgut 
and linen than about the silk and cotton. There Avas no gross differ- 
ence in any of the AA-ounds AA'liere plain, mercerized, and black dyed 
cotton or silk AA'ere used. 


JIICROSCOPIC EXAAIIN’ATIOX 

T went y-Four-Houl' Examination (Fig. 5). Plain Catgut: There AA'ere 
marked polynuclear leucocytic and .serum reactions in all the tissue 
laj'ers Avithout penetration of the suture. Chromic Catgut: There Avere 
marked leiACOCA'tic and serum reactions extendiug deep in the muscle 
and fascia, someAvhat greater in the dermis. Fine Silk: There was a 
moderate polynuclear leucocytic reaction extending from the surround- 
in" tissue into the interstices of the suture, the fibers of A\diieh AA'ere 
eonsiderablA' separated. There Avas a moderate amount of fibrin present. 
rlr.r Silk- The reaction Avas practically the same as that about the 
silk ,viti. proporlionatc incrense in sen,,,, .in,! m.rin. Tl.crc 
„„ cvkloncc of iiteoblnstic p.olifor.nt.on. Coll„..o„ I, I,,-, I, p-oro 
Fife CoHon^ Them modernle polynnele.i.' lonene.vhe p, 

, Tldin" tissue with an oeea.sional polynuclear leucocyte in the 
interstices of the suture. The reaction in tlie dermis Avas 

rSwlTemlTilnn. DnH 
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little evidence of serum and no fibrin. Coarse Cotton: The reaction 
was indistinguishable from that about the fine cotton. Mercerized and 
Black Cotton; The reaction was also indisting-uishable from that of fine 
cotton. Linen: There was marked poljuiuclear leucoejdic infiltration in 



FIs- 5. — PliotoinicroBraplis of sutures implanted in tissue (rabbit) for twenty-four 
liours. 

a, Coar.sQ cotton (No. 30) ; moderate polynuclear leucocytic infiltration of tissue 
with an occasional polynuclear leucocyte in the interstices of the suture. Small amount 
of serum present, b. Coarse silk (No. 6 twi-st) : moderate polynuclear inflltration of 
the tissue.s and the interstices of the suture well filled with polynuclear leucocytes 
and serum, c. Fine linen ; marked polynuclear leucocytic infiltration of the tissues 
and of the Interstices of the sutures. Considerable serum present, d. Plain catBut 
(Nos. 3 to 0) ; marked polynuclear leucocytic infiltration of the tissues, large amount 
of serum and early fragmentation of Oie suture, e, Cliromic catgut (Nos. 4 to 0) : 
marked polynuclear leucocytic infiltration of the tissues with considerable serum pres- 
ent. Tiio suture is homogeneous. Tlierc are granulocytes in the vessel. 
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the surrounding tissue with considerable serum. There was some in- 
filtration of the suture with wandering cells, somewhat more marked 
at the periphery, and the reaction was considerably greater than that 
about coarse cotton and silk. The capillaries were filled with pol}’- 
nuclear leucocytes. No collagen fibrils could be seen, but fibrin M'as 
present throughout. 


Forty-Eight-Hour Examination (Fig. 6 ). — Plain Cotton: There was 
greater pohmuclear leucocytic infiltration than in the twenty-foiir-hour 
specimen with small surrounding vessels containing polynuclear leuco- 
cjdes. The suture was fraying and the polj'iineleai- leucoeytes were in the 
interstices. There was some necrosis with polynuclear leucocytic in- 
filtration partieularlj' marked at the site of eutaneous penetration. No 
bacteria were visible. Chromic Catgut: Due to the marked reaction 
of the tissue to the catgut, there were adhesions of the gut to the area 
of suture, although it did not penetrate the peritoneum. There was 
a marked polynuclear leucocytic infiltration with considerable serum. 
The blood vessels contained many polynuclear leueocytes. Collagen 
fibrils were not seen. Fine Sillc: There was moderate polynuclear 
leucocvtic infiltration iu the fascia and muscle. It was somewhat more 
marked in the dermis. The interstices were filled with neutrophilic 


polynuclear leucocytes. A few collagen fibrils were present. Bacteria 
were not visible. Kound and plasma cells were oeeasionally seen. The 
surrounding tissues were infiltrated somewhat more freely than that 
about the cotton. Coarse Silk; There was moderate polynuclear infil- 
tration somewhat more prominent than in the twenty-four-hour section 
and also greater than seen about the fine silk. Collagen fibrils could 
be seen easily, but were few in numbers. Bacteria were not seen. Fine 
Cotton: There was a very slight increase in the cellular reaction over 
the twenty-four-hour s])ecimen. The cells were mainly polynuclear 
leucocytes and were sharply localized about the suture. A few cells 
were penetratiim the interstices of the fibers. Collagen fibrils were 
nrominent and no bacteria were visible. Black and Mercerized Cotton: 
The reaction was indistingui.shable from that about the fine cotton 
suture* Linen: The wandering cell reaction was markedly greater 
than in the twentv-four-hour .specimen. Otherwise there was no cliange. 
\rrcntu-Ttco-Hour Examination. -Plain Catgut: The cellular reae- 
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tioii and, altliongli the predominant cell M-as of the round type, there 
were still nianj' 2 iolynnelear leneocytes to be seen in tlie interstices and 
at the i^eriphery of the silk. There was a small amount of serimi 
present. Collagen fibrils n-ere numerous and there was beginning fibro- 
blastic xn’oliferation. Coarse Silk: There Avas slightly more reaction 
than that about the fine silk. There AA’as considerable collagen and 
serum ijresent. There aa’Us a marked deerease in the eellnlar reaction, 
the predominant cells being of tlie plasma and round types. Collagen 
fibi'ils AA'ere dense and there Avas beginning fibroblastic development 
at the periphery. Coarse Cotton: There AA'as about the same amount of 
cellular reaction as AA'ith the fine suture, AA’ith an oeeasional polynuclear 
leucocyte imesent. Fibroblastic proliferation AA-as aa-cII established at 
the periphery AA’ith an oeeasional lAi-ojeetion betAA’een the outer layer 
of cotton fibers. Stack and Mercerized Cotton: The microscopic jAicture 
AA'as indistinguishable from that surrounding the fine cotton. Linen: 
The cellular reaction AA-as about the same as in the fort.A’-eight-hour 
specimen, AA’ith the exception that round cells could be seen occasion- 
ally. Collagen fibrils Avere visible, but no fibroblastic lAroliferation. 
There Avas a considerable amount of serum present. 


Fifth Day Examination (Fig. 7). — Plain Catgnt: There Avere still 
areas in AA’hieh an intact suture could be seen, but, for the most part, 
the suture Avas broken up and in the interstices Avere round cells and 
polynuclear leucocytes Avitli numerous collagen fibrils present. At the 
periphery AA-as beginning fibroblastic proliferation AA'ith polynuclear 
leucoc3'tie and round-cell reaction extending Avell beyond the area of 
fibrous tissue development. There Avas a moderate amount of serum 
jAi-esent. Bacteria could not be seen. Chromic Catgut: The suture 
Avas intact in all sections, surrounded by serum and a fairly Avide band 
of polvnuelear leucocytic and round-cell infiltration. Collagen fibrils 
Avere numerous and fibroblastic proliferation Avas aa'cII established. Oc- 
casional polynuclear leucocytes Avere seen m the vessels. Bacteria Avere 
not visible Fine Silk: Many round and plasma cells Avere still present. 
There was marked fibroblastic proliferation which not only formed a 
sule but had completely isolated each fiber of silk by groAA'ing about 
•f * Coarse Silk: There Avas slightly more cellular reaction than that 
N t the fine silk an occasional polynuclear leucocyte being noted 
nmmi- the scattered plasma and round cells. There was marked fibro- 
bHstic proliferation at the per.phery and an the n,lc.-st ices of the 
Diasue 1 The cellular i-eactiou was .-ilmost i-eplaced by 

suture. - " . „.,ri-oAV capsule about the .sutui-e. Thei-e wei'e 

fibroAas tass , I.eneii-ated betAA-een a 

occasional . - periphci-y of the sutui-c. Coarse Cotton, 
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Flsr. 7. — Photomicrographs ot sutures implanted in tissue (rabbit) for five days. 
a, Coarse cotton (No. 30) ; an occasional polynuclear leucocyte is seen in the tissue 
and an occasional round cell in the suture, (growth of tissue into the suture is con- 
spicuously absent. 1;, C!oarse silk (No. 6 twist) ; there is round cell, plasma cell, 
and polynuclear leucocytic infiltration in the tissue, fibroblastic proliferation with 
capsule formation. Collagen fibrils and fibroblasts isolate the silk fibrils, c. Fine 
linen ; polynuclear infiltration is decreased as compared to the forty-eight-hour speci- 
men. Fibroblastic proliferation with beginning encapsulation of the suture can be 
seen. There is some penetration of the suture with fibroblasts, d. Plain catgut (Nos. 
.3 to 0) : .«uture is fragmented and there is marked polynuclear infiltration in the 
surrounding tissue. Fibroblastic proliferation at the peripheiT is scant. Consider- 
able serum in .surrounding tissue, r. Chromic catgut (Nos. 4 to 0) : the suture is 
.«1igl)tly fragmented. There is polynuclear leucocytic and round-cell infiltration of the 
.surrounding tissue with considerable serum present. Tliere is beginning fibroblastic 
proliferation. 
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tion and, although the predoiiiinant cell was of the round type, there 
were still many poljunielear leueoeytes to be seen in tlie interstices and 
at the periphery of the silk. There was a small amoniit of serum 
present. Collagen fibrils were numerous and there was beginning fibro- 
blastic proliferation. Coarse Silk: There was slightly more reaction 
than that about the fine silk. There Avas considerable collagen and 
serum present. There Avas a marked decrease in the cellular reaction, 
the predominant cells being of the plasma and round types. Collagen 
fibrils AA'ere dense and there AA-as beginning fibroblastic deA'elopment 
at the periphery. Coarse Cotton: There aa’os about the same amount of 
cellular reaction as Avith the fine suture, Avith an occasional polynuclear 
leueoe3'te present. Fibroblastic proliferation AA^as aa'cII establislied at 
the peripheiy AAuth an occasional projection betAAmen the outer layer 
of cotton fibers. Btach and Mercerised Cotton: The microscopic picture 
AAms indistinguishable from that surrounding the fine cotton. Linen: 
The cellular reaction AA'as about the same as in the fortj--eight-hour 
specimen, AAdth the exception that round cells could be seen occasion- 
allj'. Collagen fibrils AA-ere A’isible, but no fibroblastic proliferation. 
Thei’e AAms a considerable amount of serum jAresent. 

Fifth Day Examination (Fig. 7). — Plain Catgnt: There AA'ere still 
areas in AA’hich an intact suture could be seen, but, for the most part, 
the suture aa'RS broken up and in the interstices AA'ere round cells and 


polj'nuelear leueoeytes AA-itli numerous collagen fibrils present. At the 
periphery AA'as beginning fibroblastic proliferation AA'ith polj'nuelear 
leucocj'tie and round-cell reaction extending aa'cH beyond the area of 
fibrous tissue deA'elopment. There AA-as a moderate amount of sei'um 
present. Bacteria coidd not be seen. Chromic Catgnt: The suture 
AA-as intact in all sections, surrounded b.A- serum and a fairlj- AA-ide band 
of poh-nuclear leucocytic and round-cell infiltration. Collagen fibrils 
AA-ere numerous and fibroblastic proliferation was well established. Oc- 
casional polAUinclear leucocytes were seen in the vessels. Bacteria were 
‘ jg'big 'pine Silk: IMany round and plasma cells Avere still present. 
There was marked fibroblastic proliferation AA-hicli not only formed a 
caAAsule biAt had completely isolated each fiber of silk by groAA-ing about 
C arse Silk- There Avas slightly more cellular reaction than that 
n . fiiie silk an occasional polynuclear leucocyte being noted 
about t i-ound cells. There was marked fibro- 

amongthe periphery and ni the interstices of the 

blastic pi ‘ cellular reaction was almost replaced by 
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siderably broken up. In tliis fibrous tissue and directly at the periiihery 
of the suture were approximately an equal number of round and poly- 
nuclear leucocytic cells. There was a moderate amount of serum present. 
Chromic Catgut: There was a circumferential layer of fibrous tissue 
about the suture with a moderate cellular reaction predominantly poly- 
nuclear leucocjdic, extending well outside of the recently laid down 
fibrous tissue. There was a moderate amount of serum and no bacteria 
Avere seen. Fine Silk: The entire strand Avas surrounded by a capsule 
of fibrous tissue AAdth the fibers of the strand separated by fibroblasts 
and mature fibrous tissue. There Avere a fcAv round cells scattered 
throughout. No serum could be seen. Coarse Silk: There AAms no 
noticeable difference from that around the fine suture except that the 
round-cell infiltration Avas slightlj' greater. The fibrous capsule Aims 
about tAvice as thick as that seen about coarse cotton. Fine Cotton: 
A circumferential capsule of fibrous tissue, tAvo or four cells thick, 
surrounded the suture. There Avas an occasional area in AA'hich fibrous 
tissue had penetrated the suture. Coarse, Mercerized, and Black Cotton: 
There Avas no noticeable difference from that of fine cotton. Linen: 
Wliereas there Avas considerable cellular reaction still present in the 
form of both polynuclear leucocytes and round cells, there Avas a 
large amount of fibrous tissue present. A small amount of serum could 
be seen in and about the suture. No bacteria could be seen. 

Thirteenth Day Examination- (Fig. 9). — Plain Catgut: The broken- 
up catgut still had an elliptical form, but it had lost its homogeneous 
appearance. It Avas surrounded by fibrous tissue Avhich contained 
round and plasma cells. There Avas very little tendency for the fibrous 
tissue to infiltrate the interstices of the disintegrated gut. There Avas 
still some serum present. No bacteria Avere seen. The area of fibrous 
tissue reaction Aims considerably greater than Avith either silk or cotton. 
Chromic Catgut: There AA^ere longitudinal, parallel cracks in the suture. 
At the periphery of the suture Avas a fibrous tissue reaction tAim or 
throe times as great as that Avith silk and four times as great as that 
Avith cotton. A fcAV poljmuelear leucoc.vtes and round cells Avere still 
present. There Avas some tendency for the fibrous tissue to penetrate 
the suture at its periphery. Fine Silk: The suture Avas surrounded 
by a thin circumferential eapside of fibrous tissue (slightly Avider than 
that about the cotton) and the silk fibers Avere Avidely separated bj' 
inA'ading fibrous tissue. IIoAveA'er, there Averc some areas in Avhich 
scrum Avas still present Avith an occasional round cell in the interstices 
of the silk suture. Coarse Silk: There Avas little difference in the 
microscopic appearance as compared Avith that produced by fine silk, 
except that a fcAA' more round and plasma cells Avere present, and the 
circumferential capsule AA-as thicker in the fine silk. Fine Cotton: 
There Avas a A-ery thin circumferential capsule of fibrous tissue about 
the cotton sntnre. This fibrous tissue extended into the cotton in an 
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round cells could be seen in the fibrous tissue about the coarse cotton. 
Linen; There was a decrease in the cellular reaction in the surround- 
ing tissue with an increase in the number of round cells. There was 
still a small amount of serum lu-esent, numerous fibroblasts, and a 
beginning circumferential deposition of fibrous tissue. 

Eighili Day Examination (Fig. S ). — Plain Catgut : There was a cir- 
euniferential layer of fibrous tissue around the suture which was con- 
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nique in preparing the tissues. Coarse Goiioii: The only noticeable 
diflierence in the microscopic appeai-ance, as compared with that pro- 
duced by the fine cotton, was that the fibrous capsule was slightly 
thicker in the former. Black and Mercerized- Cation: The microscopic 
appearance was the same as that produced by plain cotton. Lnien: 
There was still a considerable amount of cellular reaction with fibrosis 
being more advanced than at ten days. There was no evidence of 
bacteria. 

A gastrojejunal anastomosis in a dog performed with fine cotton, 
No. 50, at the end of ten days showed, on gross examination, that on 
the peritoneal side the junction was completely covered by serosa and 
no suture material could he seen. The mucosal surface was smooth, 
pink, and without any areas of congestion, hemorrhage, or ulceration. 
The cotton suture could not be seen. Microscopic examination showed 
that the hemostatic suture was surrounded a marked fibroblastic 
reaction seven to ten cells in ividth. This tissue had a moderate round- 
cell infiltration and an occasional poljTiucleav cell. There was no evi- 
dence of the cotton being invaded by the fibroblasts. When the suture 
penetrated the muscular coat, there was less fibroblastic and wander- 
ing cell reaction with an occasional strand of fibrous tissue in the 
suture. Here also the fibrous capsule was extremely thin and was laid 
down circumferentially. Near one area of the mucosal suture was a 
focal abscess. This did not change the size or appearance of the cotton 
and the fibers were not penetrated by pol.vnueleai’S and apparently the 
suture had no direct relation to the abscess. Where the suture was 
cut longitudinalljq it could be readily seen that, whereas there was a 
thin capsule of fibrous tissue, the main body of the suture did not con- 
tain any. The suture on the serosal side had a capsule of fibrous tissue 
similar to that in the muscle and here also the cellular reaction was 
much less than when the suture pierced the mucosa and submucosa. 

Serum-proofed, braided silk could not be distinguished from twisted 
plain silk either from its appearance or from the surrounding cellular 
reaction. There was questionable swelling of the plain silk fibril as 
compared with the serum-proofed silk, but the fibrous tissue ingrowth 
was as great in one as in the other. 

BACTERIOLOGY 

The organisms which are found in catgut have previously been re- 
ferred to and a comprehensive study of the bacteriology of catgut has 
been made by Bulloch and co-workers, kleleney and Chatfield, and 
Clock.®- These investigators not infrequently found pathogenic 

anaerobes in the substance of sterilized catgut. 

In the present investigation the ordinary pyogens were destroyed 
(in silk, thirty samples ; in linen, thirty samples ; and in cotton, forty- 
four samples) by heating beef-broth culture of the suture material to 
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Fifr. S. — Pliotomicrosrraplis of sutures itiiplantcrt In tissue (rabbit) fni- >i 
a. Coarse cotton (Xo. 30) : a clrciiinfcrential llbrous capsule Is 'lays, 

pron-th of tissue into suture. Xo wandcrlnK- cells present. Coarse "'Itbout 

ist) : the circumferential llbrous capsule Is continuous with flbrov s ti C 


twist) : the circumferential llbrous capsule Is continuous with nbrmia C 

.suture, which has isolatcil each silk llbrll. Tlu-re arc a few round cells In lb. "i"? ‘ho 
of the suture. This microscopic picture could not be distinfrulshcd from tbs. ' 
proofed silk. c. Fine linen: there arc numerous round cells In the Intcrslie, '‘"'■b'- 
.suture with a few strands of llbrous tl.ssue unevenly rllstrlbuted throupliout 't 
catmit (Xos. 3 to 0) : tbc fra.cniented .suture Is .surrounded bv nbroiis tiV ’• 
stm contains a little serum, round and plasma cdl.- The llbrous tissue Vs er-.d't'''n'‘ 
renlacintr the suture, r. Chromic catjmt 4 to 0> . tlic suturt* l.s frnirrMr»«r . 

•itSts oeripherv and Is .«?urroundcd by fibrotis tls-^ue In which an* qoau. 
nolvnudc.ar lcuco2.?tes and some serum. Jle.sVnc' L not eon, pie, e r,?,""'' "nd 


polynuclear leucocytes and .some 
catput Is digested and absorbed. 
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silk. At the end of thirteen days there was complete healing and no 
evidence of inflammatory reaction when the wound Avas closed Avith 
silk ; AA'hereas, AA'ounds closed Avith catgut shoAved inflammatoi’y reaction 
as long as the catgut Avas present, AAdiieh Avas generally from nineteen 
to tAventy-three days (chromic catgut). Equally’' important was the 
fact that catgut interfered Avith Avound healing because of the later 
appearance of fibroblasts (catgut fiAm daj’^s, silk three days). When 
the Avounds Avere closed Avith cotton, the tissue reaction Avas least, in 
that there AAms less inflammatory reaction and the appearance of the 
fibroblasts Avas earlier (fibroblastic proliferation Avas evident tAventy- 
four hours earlier in AVounds closed Avith cotton than AA'ith silk) . Where- 
as all inflammatory reaction had entirely subsided in thirteen days in 
silk-closed Avounds, inflammatory reaction occurred as early as ten 
days in those closed Avith cotton. 

As previouslj’ mentioned, it is generally assumed that nonabsorbable 
sutures produce minimal tissue reaction and therefore are preferable 
to absorbable ones. This assumption is substantiated by our inA^estigation 
Avith silk and cotton. On the other hand, linen, Avhieh has been used sur- 
gically for a much longer period of time, produces a much greater reac- 
tion than silk and cotton, and up until the fifth day has almost as great 
reaction as catgut. Prom the fifth to the tenth days the cellular reac- 
tion to linen sloAvly diminishes until at the end of that time (ten da5'^s) 
the reaction is only slightly more than that of silk and cotton (Pig. 
10 ). 


c 
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Kip. 10. Graph ilUistralinp the chfCerential in cellular reaction of various suture 

materials. 

llicroseopically there Avere obAuous differences in and about silk and 
cotton sutures used to close the Avounds. In the former (tAvisted and 
braided), there is Avide separation of suture fibrils, first by serum and 
wandering cells and later by fibroblasts. In the latter, beeaiise of the 
natural tAvist of the cotton fibrils, maintaining a compact suture CA-en 
after insertion in the Avound, there is minimal separation of the fibrils 
and practically no tissue ingroAvth. These differences are of little sig- 
nificance in clean avouiuIs but may be of great importance in the pres- 
ence of infection as granulation tissue invading the interstices of the 
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60° C. for one liour on two successive days. The broth was tlieii in- 
eubatecl for twenty-four iionrs and siibcnltures made. The original 
cultures were then made anaerobic by overlaying the media with three- 
quarters inch of vaseline. These were then incubated for fifteen days. 
No groAvtli was obtained from the subcultures and no anaerobic growth 
in the brotli containing silk. However, in five specimens of linen and 
four specimens of cotton there was found a motile, gram-positive, 
chain-forming, nongas-producing, strictly anaerobic organism which 
was found to be proteolytic and which we believe to be either BaciUiis 
Insfolyticus or a similar organism. 

Following boiling of linen and cotton for ten minutes, the above type 
of anaerobe was found to be pre.sent in 7 per cent ; whereas, all those 
boiled for twenty minutes were sterile. AVhen samples from the same 
series were autoclaved for fifteen minutes at fifteen pounds pressure, 
growth occiirred in three of forty-four (6.S per cent) specimens of 
cotton and linen. This growth may be due to a factor which has 
previously been referred to by Goi‘is.^“ Goris showed that, when stoppers 
made of cotton were placed in tubes containing suture material, these 
prevented thorough sterilization, both when a temperature of 120° C. 
for one hour was used and when 130° C. for thirty minutes was 
used. However, with the tubes open, using the same lengths of time 
and temperatures, all suture material became sterile. As we used plugs 
ill our tubes, these probably were responsible for the presence of organ- 
isms following autoclaving. On repeating the autoclaving of linen and 
cotton suture material in open-mouthed lubes, sterility was established 
in 100 per cent. 

IVliereas anaerobic organisms were demonstrated in both linen and 
cotton, they were not pathogens, but we believe that it is possible for 
both tetanus and gas bacilli to be present, in these two materials and 
further investigation is being carried out with this in mind. Silk, 
apparently, does not contain anaerobic organisms but only the ordi- 
iiarv patho"’enic aerobes. This last material will also have further 
study fronrthe standpoint of its bacteriology. 

COM EXT 


Absorbable sutures produce essentially a wet reaction in tissues, 
which is an attempt on the part of the host to digest the suture by 
means of proteolvtie ferinents derived from leucocytes. This wet reac- 
tion consists of cxce.ssive fluid and cellular exudation which is asso- 
ciated with a concomitant delay in the appearance of fibroblasts. Both 
nf bese factors deter wound healing. On the other hand, it has been 
1 nnsti-ated that nonabsorbable suture jiroduccs a minimuin amount 
‘^r lation fdrv reaction) and that fibrol)lasti.- in-olifcration begins 
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surfaces by suture results in an increase in the tensile strength of the 
suture by one-third Avhen the knot has been made. After completion 
of the knot, the wound edges are held by a double strand, one in which 
the knot is located and the other intact strand. By tensile strength 
determination, we have demonstrated that such a suture is 35 per cent 
stronger than a straight unknotted straird. 

■Whereas wound healing occurs best in the absence of infection and 
when nonabsorbable sutures are used, many fear the use of nonabsorb- 
able sutures in the presence of contamination because of the foreign 
body which is believed to predispose to sinus formation. Although 
occasionally in the presence of infection a sinus occurs which will 
persist until the silk suture is extruded or removed, infection of con- 
taminated wounds closed with silk is much less likely to occur than 
in similar wounds closed with catgut. Although our experience with 
cotton is not yet as extensive as that with silk and catgut, we are of 
the definite opinion that sinus formation is even less likelj’^ than with 
silk. We have seen severely infected wounds in which cotton has been 
used throughout, heal without sinus formation and without exti’usiou 
of the cotton. Whereas the use of silk sutures in strictly clean cases 
results in very early healing and little reaction as shown by the ex- 
perience of those who have used it, we believe, contrary to the opinion 
of most of its advocates, that the most important use of nonabsoi’bable 
sutures is in the grossly contaminated Avounds. This contention, at 
variance Avith those of others, is based upon the experience that the 
grossly contaminated abdominal avouucI closed Avith catgut is particu- 
larly likely to disrupt, probably because of tAvo faetoi-s: (1) delaj* in 
wound healing because of the infection, and (2) early digestioir of the 
suture material by the large amount of proteolytic feiunent liberated 
from the leiAcoeytes. In such an instance the coaptating .suture be- 
comes A’alueless before Avouud heating has been completed, or, in some 
instances, even started. If, hoAveA’er, a nonabsorbable suture, particu- 
larly cotton, is vised, the Avound is Iveld intact until the infection has 
subsided and complete healing has occurretl. 

Irre.spectiA’e of one’s belief concerning the relative A'alues of absorb- 
able and nonabsorbable sutures, one cannot deny that strictly clean 
operations, such as mammectomies, thyroidectomies, and herniorrhaphies, 
in which only nonabsorbable .sutures are used, are folloAved by much 
less reaction, absence of serum, and earlier healing than in those in 
which absorbable material is used. Prior to the use of nonabsorbable 
sutures, we wore never able to close thyroidectomy or mammeetomy 
wounds, in both of which many ligatures are placed, Avithout drainage 
because of the invariable accumulation of serum. Since the use of 
nonahsorhahie sutures (silk and cotton), drainage has not been used 
in these cases and healing has occurred promptly Avithout serum ac- 
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silk ma^’ prolong tlie infection and may be i-esponsible for tlie occa- 
sional draining sinus in n-ounds closed with silk. Although this will 
account for the oeea.sional persistent sinus in silk-closed wounds, con- 
trary to the general opinion eoutarainated wounds closed ndth silk are 
much less likely to become infected than those closed with catgut and 
usually heal by primary intention. 

As Halsted^ originally stated and as more recently emphasized h.v 
Howes, it is nnuecessary to use a suture material stronger than the 
tissiies coaptated. Generally, fine sutures should be used because not 
only is a heavy suture frequently unnecessary, but it is actually harm- 
ful because it permits by virtue of its ijiereased strength greater ten- 
sion, mass ligation, and strangulation. 

As originally emphasized by Halsted,^ silk should be used as inter- 
rupted sutures. Our experience substantiates this contention. Early 
in our use of nonabsorbable material cmitinuous sutures were used in 
the fascia and peritoneum, which resulted in two cases of persistent, 
progressive inflammatory reaction associated with marked fibrous tis- 
sue proliferation (Sehlotfer’s Hnnor). Both of these resisted thera]iy 
until the tumors, which extended down to and included the peritoneum, 
were excised. Closure of these wounds with interrupted silk resulted 
in prompt healing. Because of the fibrous tissue capsule surrounding 
the silk suture and because of the possibility of infection extending 
alou" the course of the silk suture resulting in jiersistent and multiple 
sinuses the use of continuous silk sutures is to be condemned. Al- 
though cotton produces less reaction than silk, it is still nonabsorbable 
and therefore only interrupted sutures should be used and these should 
be of as small diameter as possible. AYhereas Howes has recently ad- 
vocated the use of catgut in this same way. we believe that the exces- 
sive number of relatively large knots and the noce.'-.sity of cutting the 
suture long to prevent the knot from untying will in-oduce enough 
increased rnflammatoiy reaction in the wound to offset any possible 


advantage gained. , 

Ilalsted advocated that silk sutures be cut on the knot” beeau.se 
t1 re is little likelihood of the knot’s becoming untied in eontradi.s- 
4 ^-'^ tim, to eat"-ut and because of the undesirability of leaving a long 
niece of silk i.rthe wound. As Taylor^--"- has recently denionstrated. 

ermn-proofed braided silk suture.s. when cut imiiiedia.ely “on the 
r t ” arc likelv to become loo.sened under tension when a square knot 
knot, . ' ■ j,; „sc(l, it ,„;,y |„. 

f T Our experience with cotton sl.ows that the suture ..an he cut 
t the knot than when using silk. Ihis is due to the fact that 
closer to t ^ ,,^,,.„,„.,„.oofe(i. has a higher Ir.etional coenicieut as 

cotton, not ) serum-proofed. 

Taylor showe( tensile strength of a suture is decreased by 

As mentioned . • , Actually the coaptation of wound 

tlie presence ol a knot >- 
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3. While silk and linen show early decrease in tensile strength as 
compared to cotton, they also are somewhat stronger before being 
implanted in tissue. 

4. Cotton and linen, as products of the field, may contain spore- 
forming anaerobic pathogens, but the average threads obtained on the 
market have not contained anj'' pathogenic organisms. Silk contains 
the ordinary pyogens, but auaei’obic organisms were not found. 

5. Chemically treated silk and catgut are jiroteins, but the former 
is nonabsorbable and excites much less tissue reaction. 

6. Silk wounds in the presence of an infection (not contamination) 
may develop sinuses which will not heal until the suture is removed 
or is expelled because of the presence of infected granulation tissue 
in the silk itself. 

7. There is little difference in the wound healing when serum-proofed 
and nonserum-proofed silk is used. 

8. Braided silk has greater tensile strength than twisted silk. 

9. Cotton shows much less tendency for tissue ingrowth and is there- 
fore less likely to cause sinuses in the presence of infection than silk. 
(Three cases that were infected have healed -without sinus formation.) 

10. Cotton is proposed as a pliable, easily sterilized, nonirritating, 
inexpensive suture of sufiScieut strength in the recommended sizes for 
most surgical procedures. It has been used in ninety-one surgical 
procedures, primary healing faking place in eighty-eight cases. 

11. Halsted’s silk technique is recommended not only for silk, but 
also for cotton. 

12. The reaction of tissue to the implanted suture Avas graded ac- 
cording to the amount and persistence of leucocytic infiltration, amount 
of serum and fibrin, the appearance time of fibroblasts, and length of 
time necessary to produce final healing. Accordingly catgut, bj^ pro- 
ducing the most reaction and sloAvest healing, Avas graded 4; linen, 3; 
silk, 2; and cotton, producing the least reaction and earliest healing, 
Avas graded 1 (Fig. 10). 

The authors appreciate the teehnical assistance of Miss Editli Honold and Miss 
Marj' Elizabeth Davenport. 
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cumulation. It sliould be emphasized, liowever, that marine sponge 
compression dressings are iised almost routineh\ 

From a tecliiiieal standpoint, it is easy in closing laparotomy wounds 
to insert all the sutures in a layer before tying, as in this way the 
wound tension can he transmitted to all the sutures and also time is 
actual^ saved. 

Up to the present, cotton has been used throughout the operation 
in ninety-one patients. All wounds except three have healed by pri- 
mary intention; two of these were infected at the time of operation 
and the other was in an old scar, the previous wound having been 
drained at the time of operation two years before. It has been used 
in colostomies, repair of hernias, thyroidectomies, radieal and simple 
mastectomies, cholecystectomies, perforated ulcers of stomach and duo- 
denum, repair of episiotomy wound, repair of tendon, suturing of split 
skin o-raft, purse-string sutures in appendectomies, ligation of external 
carotid, gastrectomies, and pneumonectomies. 

Cotton size for size, is two-thirds as strong as catgut and three- 
fourths as strong as silk. The mercerized cotton is 15 per cent stronger 
than plain cotton, but, when used under tension, should alwa 3 "s have 
a triple throw knot placed in it as its frictional coefficient is less than 
that of plain cotton. However, cotton maintains its original tensile 
strength longer than catgut, linen, or silk (Fig. 4). 

In the use of cotton, as in all other sutnres, it is desirable that as 
fine a suture as possible be used. It is recommended that for ligatures 

on small vessels of the subcutaneous fat and other areas. No. 60 plain 
1 x'n 3n ntniii cotton or “licnw r1 nf TT ^ ^ VV1 m»_ 


cotton be used and that No. 30 plain cotton or “heavy duty’' mer- 
cerized cotton be used for approximation of the peritoneum and fascia. 
Where the so-called retention sutures are to be employed. No. 20 
crochet cotton can be used. For througl.-and-througli sutures of the 
■ al wall No. 10 mercerized crocliet cotton is best. For skin 
a omin< ijlack cotton, because tlio wliite is somewhat 

Seidt to find at times due to its becoming stained with blood. 

COXCLUSIO.VS 

1. Catgut has been demonstrated to before 


bein 


1 *1 fb) absorbed at a variable rate wliieti depends 

if '( ““‘the pr<-scnl, »ml H.e ot ,1„. i,„|ivi<I„„| 

on Its size, u possililc .source oi allergic reactions; (d) 

inwhichitisplaced, (c) unreliable when knotte.l n.uler 

a deterrent i" npfri.ple throw knot is tied; and (f) above 

tension unless a tuple < i 

all, a ^2" suture materials: (a) can always ho heat steri- 

2. Nonabsorbable - reactions; (c) allow rapid wound healing; 

lized; (b) produce n < " ^ K, tied. 

(d) allow reliable scp.are knots 



PERSISTENT ABDOMINAL FECAL FISTULAS DUE TO 
REGIONAL ILEITIS 

Leon Ginzburg, M.D., New A'ork, N. Y. 

(From the Surgical Services of the Mount Sinai Eospital) 

C linical studies on the subject of regional ileitis have been so 
frequent in the last few years that another article on this subject 
should, perhaps, be prefaced by an apology. The justification for the 
present communication is that it is a more intensive studj’’ of one of the 
particular phases of this disease than has yet appeared. Judging from 
the late stages in which these patients are still being seen, this particu- 
lar complication of the disease seems to be the least recognized of all 
the manifestations of regional ileitis. The cases of regional ileitis which 
constitute the subject of this study are characterized by the presence 
of chronic intractable fecal fistulas originating, as a rule, in the 
terminal ileum. They developed, usually, following appendectomy or 
the drainage of ileocecal abscesses supposedly of appendical origin. A 
review of all the cases of fecal fistulas operated upon at the Mount 
Sinai Hospital since 1927 (Table I) shows that these constitute a large 
proportion of all eases of chronic fecal fistulas, that they are indubitably 
due to regional ileitis and not to appendicitis or tuberculosis with which 
they were formerly confused, and that their chronicity and intractability 

Table I 

Causes of Fecal Fistulas at Mount Sinai Hospital (1927-1939)* 


1. Regional ileitis 14 

2. Appendicitis 21 

a. Primary operation at Mt. Sinai Hospital 16 

13 closed spontaneously 

3 required operative closure 

b. Primary operation elsewhere 5 

4 lip fistulas 

1 multiple perforation of small intestine 
.1. Actinomycosis 4 

4. Perforated carcinoma 2 

5. Regional colitis 1 

6. Tuberculous salpingitis 3 

7. Tuberculous peritonitis 1 

S. Tuberculous appendicitis 1 

9. Tuberculosis of intestines 1 

10. Tuberculous colitis 1 

11. Diseased adnexae and abscess 2 

12. Uterine and adnexal operation S 

13. Perforated sigmoid diverticula 2 

14. Sliding hernia of sigmoid j 


•P'i.stulns subsequent to operative iirocedures xipon the bowel are not includecl. 


Uecelveil for publication, Boptember II, 193S. 
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along these lines is furnished in the ease of two patients d5^ing prior to 
operation, upon whom post-mortem examinations were performed. In 
these, two large right lower quadrant abscesses were found arising from 
perforations in the terminal ileum which were the seat of a tjqiical 
ulcerative cicatrizing enteritis. The appendices in both these cases were 
normal. 

2. Regional ileitis has a marked tendency toward perforation. 

This is evidenced by the high incidence of spontaneous enteroeolic 

fistulas, intramesenteric abscesses, and sealed-off intra-abdominal ab- 
scesses accidentallj’- encountered at operation for the enteric or ob- 
structive tj^ie of the disease. 

3. The pathologic changes in segments of bowel, the seat of fistulas 
due to regional ileitis, and those where the fistulas are definitely due to 
appendicitis are quite different. 

In eases where the intestinal fistulas have developed as a result of ex- 
trinsic factors, such as peri-intestinal suppuration, inflamed bowel wall, 
pressure of drainage material following operation for appendieitis, the 
changes in the involved portion of bowel are limited rather sharply to 
the region of the internal opening or openings. Although the adjacent 
serosa may show evidence of chronic inflammation, the mucosa and sub- 
mucosa show no evidence of any ulceration or hypertrophy. In regional 
ileitis, however, where the perforation is due to intrinsic disease of the 
bowel wall, pathologic alterations are not limited to the region of the 
perforation, but involve an entire segment. These pathologic changes 
may be as marked at an area some distance from the perforation as at 
the point itself. It may further be noted that a common occurrence 
in fistulas due to regional ileitis is the finding of tracts running between 
the leaves of the mesentery having the internal opening at the mesenteric 
border (Pig. 3). This is easily explained by the fact that in regional 
ileitis ulcerations on the mesenteric border of the bowel are frequent. 
It would be difficult to explain how appendicitis could cause a fistula 
originating in this particular section of the bowel. 

4. Persistent fecal fistulas following acute appendieitis are relatively 
uncommon. 

Prom the evidence gathered in this institution it would appear that in 
spile of the great frequency of acute appendicitis chronic fecal fistulas 
are an uncommon complication. Attention was directed to this feature 
from another standpoint by Colp.= In a study of 2,840 cases of acute ap- 
pendicitis on the wards of the Mount Sinai Hospital, he found only 33 
instances of postoperative fecal fistulas, or 1.1 per cent. Of these, only 
3 required operation. During the past ten years, approximately 2,900 
cases of acute appendicitis were operated upon on the ward service of 
this institution (fatal cases are not included). Postoperative fecal 
fistulas developed in 16 of these, only 3 of which failed to close spon- 
taneously. 
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are due to a large extent to the failure to appreciate that they are com- 
plications of an underlying intestinal disease. 

Eegional ileitis either begins as, or rapidly becomes, an ulcerative 
disease. The tj^pe of clinical coui-se -which will dominate the picture of 
the disease is determined to a large extent by the future course of these 


ulcers. They may remain relatively superficial and the inflammatory 
and proliferative reactions which they incite may remain chiefly intra- 
mural. In such instances the symptoms which develop are the result 
of changes limited to the bowel wall and are either enteric or ob- 
structive in character. In other eases penetration or slow perforation 
of these ulcers tends to occur. The serosal layers of the bowel become 
involved and a picture of peritoneal inflammation is produced. Actual 
perforation either into previously sealed-off portions of the abdominal 
cavity or between the leaves of the mesentery produces signs of localized 
intraperitoneal suppuration and abscess formation. The introduction 
of drainage material into such an abscess, already communicating with 
diseased bowel, almost inevitably produces a fecal fistula. It must be 
emphasized that there is not necessarily any parallelism between the 
intramural and perforating aspects of the disease, nor is perforation 
necessarily a late stage. In this respect the course may be. compared to 
that of peptic ulcer where perforation may be the earliest sj-mptom, may 

occur at any stage, or may never occur at all. 

Inasmuch as the terminal ileum is the portion of bowel usually in- 
volved in this ulcerative process, it is evident tlmt for topographical 
re sL the local signs and symptoms produced c osely resemble those of 
acute appendicitis. As appendicitis is by far the most common cause 

raeute infection in the right lower quadrant, it is natural that such 
ot acute n fictnlas should be primarily considered a 

sequelae of i appendix. The number of such chronic 

complication o ise* persisted as such largely because 

cases which we lat ^ interest to record the reasons for 

of 'viewpohit with respect to the problems of such 

^chronic intestinal fistulas. appendicitis cither for the 

» ... 10 .™. 

tion in particular. .„nrional ileitis’ it was noted that, in those 

In our original senes o ^ ^ ‘ performed, lypiea] 

cases where a prior apiieiidiecs. In addition, 

intestinal lesions t'Cie persistent fecal fistulas which had 

three further cases oi abs - ‘ operations may be cited. Tlie 

previously been to appendicitis by various op- 

fistulas had been defi . normal appendices still ni situ 

orators, but evenUia resectio 
v-ith fistulas originating m ui- • • 
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along these lines is furnished in the case of two patients dying prior to 
operation, upon whom post-mortem examinations were performed. In 
these, two large right lower quadrant abscesses were found arising from 
perforations in the terminal ileum which were the seat of a typical 
ulcerative cicatrizing enteritis. The appendices in both these eases were 
normal. 

2. Regional ileitis has a marked tendency toward perforation. 

This is evidenced by the high incidence of spontaneous enterocolic 

fistulas, intramesenteric abscesses, and sealed-off intra-abdominal ab- 
scesses accidentally encountered at operation for the enteric or ob- 
structive tjqie of the disease. 

3. The pathologic changes in segments of bowel, the seat of fistulas 
due to regional ileitis, and those Avhere the fistulas are definitely due to 
appendicitis are quite different. 

In eases where the intestinal fistulas have developed as a result of ex- 
trinsic factors, such as peri-intestinal suppuration, inflamed bowel wall, 
pressure of drainage material follonung operation for appendicitis, the 
changes in the involved portion of bowel are limited rather sharply to 
the region of the internal opening or openings. Although the adjacent 
serosa may show evidence of chronic inflammation, the mucosa and sub- 
mucosa show no evidence of anj^ ulceration or h 3 'pertrophy. In regional 
ileitis, however, where the perforation is due to intrinsic disease of the 
bowel wall, pathologic alterations are not limited to the region of the 
perforation, but involve an entire segment. These pathologic changes 
maj’’ be as marked at an area some distance from the perforation as at 
the point itself. It maj’' further be noted that a common occurrence 
in fistulas due to regional ileitis is the finding of tracts running between 
the leaves of the mesentery having the internal opening at the mesenteric 
border (Fig. 3). This is easilj’ explained by the fact that in regional 
ileitis ulcerations on the mesenteric border of the bowel are frequent. 
It would be difficult to explain how appendicitis could cause a fistula 
originating in this partieular section of the bowel. 

4. Persistent fecal fistulas following acute appendicitis are relativel.v 
uncommon. 

From the evidence gathered in this institution it would appear that in 
spile of the great frequency of acute appendicitis chronic fecal fistulas 
arc an uncommon complication. Attention was directed to this feature 
from another standpoint by Colp.= In a study of 2,840 cases of acute ap- 
Iiendieitis on the wards of the IMount Sinai Hospital, he found only 33 
instances of postoperative fecal fistulas, or 1.1 per cent. Of these, only 
3 required operation. During the past ten jmars, approximately 2,900 
cases of acute appendicitis were operated upon on the ward service of 
this institution (fatal cases are not included). Postoperative fecal 
fistulas developed in 16 of these, only 3 of which failed to close spon- 
taneously. 
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5. The clinical behavior of fistulas due to acute appendicitis and 
of those due to regional ileitis are different. 


The clinical characteristics of fecal fistulas definitely due to acute 
appendicitis are the following. Thej' seem to follow the severer types 
of ,the disease. Thej’ appear within the first few weeks postoperatively 
and usually close spontaneously. When spontaneous closure occurs, it is 
apparently permanent. When the fistula persists, some obvious cause 
can usuallj^ he found, such as lip fistulas, prolapse of cecum, or distal 
obstruction. Thus, of the 16 cases of fecal fistulas following acute 
appendicitis in the second series mentioned above, 13 closed spon- 
taneously. Of these, 9 healed Avithin a month of their first appear- 
ance. The remaining 4 closed Avithin periods of tAA'o to six months. Once 
they had closed there Avas no further recurrence. Only 3 of the 16 eases 
of fecal fistAilas required operatiA-e closure. Taa'o of these Avere lip 
fistulas, one of the ileum and the other of a perforated angulated ap- 
pendix which prolapsed into the Avound folloAving drainage of an ap- 
pendix abscess. In the third ease an abscess had dissected subserosally 
along the cecum so that normal healing of the appendix stump Avas prob- 
ably interfered Avith. 


There Avas another group of 5 eases in AA'hich the primary appendec- 
tomy for proA’cd acute appendicitis had been performed elseAA’here and 
Avho applied at this institution for treatment of their fecal fistulas. In 4 
out of 5 the persistence Avas definitely due to lip fistulas. The fifth ease 
is of considerable importance and interest. It is the only case in this 
series in Avhich continued suppuration and fecal discharge following 
operation for bona fida acute appendicitis Avas maintained by com- 
munications Avith ulcerations in the small intestine Avithout any me- 
chanical or obstructive factor to account for such persistence. This pa- 
tient had originally been operated upon for perforated appendicitis with 

abscess lvin"''incsiallv and completely .surrounded by coils of small boAvel. 
For months" she continued to .show evidences of extending intra-ab- 
dominal suppuration and fecal fistulas, finally dying from progression of 
L infection in spite of attempts to furnish adequate drainage. As a 
itor of fact it Avas thought that the patient Avas probably .sufTering 

C J 0 "''7'"’ 

1 -1 T,i one of these loops there were a number of small 

^ TnL Avhich Avere localized over an area about one inel, .p. 
nlccratious. elnimes cither in the mucosa or in the siibmueosa. 

„„,c.cr, there '™'- r;';, „f rettim.el ileitie, Ae «,„,e,I 
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ivaj's develop in the immediate postoperative phase. They may appear 
following the drainage of a residual abscess, which in turn may have 
developed months or even years following the initial operative procedure. 
Although temporarj’’ spontaneous closure may occur, recurrences are al- 
most certain. Definite mechanical factors interfering ivith closure are 
usually absent. 

CLINICAL FE.ATURES AND PATHOLOGY 

The symptoms of the underlying ileitis which lead to the initial 
laparotomy may be either acute and predominantly peritoneal or chronic 
and mainly enteric. In the chronic cases changes in the ileum may or 
may not be noted, depending on the experience of the operator, the 
thoroughness of exploration, and the degree of involvement. Formerly, 
the appendix as a rule was removed, and, when noted, the condition in 



Fig. 1 . — Appearance ot the abdominal rvall of a patient tvho had been subjected 
to multiple unsuccessful local operations for fecal fistulas due to regional ileitis. 
Tlierc was a severe dermatiti.s due to the irritating intestinal and purulent dis- 
clmi'KC. 


the terminal ileum was usually regarded as tuberculosis. External 
fecal fistulas develop only in a small proportion of such eases, and then, 
as a rule, not immediately after operation. In a certain number, how- 
ever, progression of the disease with penetration and perforation of 
formerly suiicrfieial ulcers at some subsequent period will give rise to 
intra-abdominal abscesses. Pour of the 14 cases in this series ran such 
a course. Intra-abdominal abscesses developed at periods of four, 
twelve, and eighteen months, and in 1 case seven yeai-s after the initial 
laparotomy. Development of fecal fistulas followed immediately upon 
the incision and drainage of these collections. 
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When the original laparotomy is undertaken for acute peritoneal 
symptoms, differentiation from appendicitis presents great difficulty 
clinically and at times at operation. Acute peritoneal symptoms in 
regional ileitis maj’ occur during two different phases of the disease, 
the underlying patholog}’ being different in each. In one of these there 
is a diffuse acute inflammatory process, limited to the terminal ileum, 
without actual suppuration. This is usually easilj’- recognized oper- 
atively by the thickened, edematous, blotcln^ ileum. In this particular 
phase we know from experience that resolution will occur in a consider- 
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time. In the third patient an abscess and fecal fistula developed eight 
jmars following the original laparotomju 
In the other phase of regional ileitis, where peritoneal sjanptonis de- 
velop, the nnderljdng cause is perforation of an nicer in a more or less 
chronically diseased bowel with the production of an abscess. Seven, or 
one-half of the cases in this series, were subjected to primary operation 
at this stage of the disease. Peculiarly enough, the intestinal complaints 
in this group, while they could be elicited by careful questioning, were 
not very prominent in the patient’s mind. The peritoneal symptoms 
which finally led the patient to seek aid were also not very severe, and 



3.^ — -Drawing of a specimen secured at autopsy in a case dying of regional 
ileitis with abscess formation and peritonitis (from Arnheim*). The probes lead 
from ulcerations on the mesenteric border of the bowel into an abscess between the 
leaves of the mesenterj’. This abscess in turn communicated with an intraperitoneal 
abscess. The pathogenesis of fecal fistulas due to regional ileitis is clearly shown 
in this drawing. The communications with the bowel and the peri-intestinal ab- 
scesses are already present. It needed only the insertion of a drain to produce 
an external fecal fistula. 


usually were of two to four weeks’ duration. It was not uncommon for 
the patient to remain amlmlatory for a number of weeks with these rela- 
tively mild symptoms and then to require hospitalization for sudden 
exacerbation of the symptoms. In all of these cases fecal fistulas de- 
veloped immediately after operation. Summarizing the above ex- 
periences, it may be said that fecal fistulas due to regional ileitis do 
not always develop immediately after operation. They may appear 
following drainage of a residual abscess, which in turn may develop 
months or ycai-s after the primary operation. Drainage of abscesses in 
these cases almost invariably leads to persistent fistula formation. In 2 
cases, however, temporary healing of abscesses occurred; once for four 
months, and once for two years. 
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Typical fistulas M'hicli develop in regional ileitis are indirect, tortuous, 
often multiple. Tlieir internal openings are small and are frequently 
situated on the mesenteric side of the boivel, due to the frequency of 
ulceration at that portion of bowel. Perforation of such ulcers results 
in infiammatory processes hetween the leaves of the mesentery (Pig. 3). 
This is an important and distinctive feature of regional ileitis. Its im- 
portance may be gauged by the fact that in 10 of these 14 cases there 
was definite evidence of an extension along this route. In 4 of these 
instances fistulous tracts were found to enter the bowel on its mesenteric 



I 
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side. In 4 other eases localized iiUraine.seiitericr ah.see.s.se,s vere noted at 
some time during the course of the di.sea.se. In 2 eases wide.sprcad 
extension in the cellular ti.ssue of the ine.senfcry c.xtended retroperito- 
neallv to produce c.xtensivc and fatal retroperitoneal phlegmons. The 
coincidence of intranie.senteric or difiu.se or oealized retroperitoneal 
suppuration in connection with external focal fistulas should ahvays 
serve to oall the attention of the operator to the poss.hd.ty of regional 
enteritis as an underlying cause. 
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Complicating ileocolic fistulas occiiTred 4 times, once with the trans- . 
verse colon, and on 3 occasions Avith the sigmoid (Fig. 4). They re- 
sulted from the adhesion of one of these movable segments of colon 
either to diseased bowel or to an area of mesenteric suppuration. In 
the former instances there Avas a direct communication, almost like 
a stoma. In the cases AAliere the mesentery of the small boAvel was ad- 
herent to the sigmoid, the nature of the type of adhesion AAms frequently 
not clear in the beginning. The presence of dense adhesions, Avith in- 
duration betAveen colon and terminal ileum or its mesentery, should al- 
AA'ays be suspected as cA'idence of fistulous communication and appropri- 
ate precautions taken AA’hen they are separated. Secondarj’’ communica- 
tions Avith the cecum occurred six times in this series. In a number 
of instances communication Avas along the mesenteric side of the cecum 
apparenth’- due to burroAving of pus betAA^een the leaves of the mesentery 
of the terminal ileum. Another tj'pe of fistula seemed to be due to sec- 
ondary involvement of the cecum from repeated operatiAm manipula- 
tions, chronic pericecal suppuration, and prolonged drainage. Akin to 
this group AA'ere those cases AAliere coincident appendectomy accompanied 
the drainage of an abscess due to ileitis. Here, again, the chronic 
regional suppuration probably acted to prevent proper healing of the 
appendix stump Avitli secondary dehiscence and fistula formation. The 
ileal fistulas in all instances Init one originated in the terminal tAvo feet 
of ileum. The boAvel in all instances in AA’hich it Avas examined or re- 
sected except one Avas found to be greatly thickened, hard, hoselike in 
character. The changes in the mesentery have been referred to. The 
internal aspect of the bowel and the microscopic picture Avere tjqiical 
of an ulcerating hypertrophic enteritis. The discharge from the fistulas 
Avas usually purulent and contained granules. Tlie absence of grossly 
fecal discharge avouM be expected from the small size of the inner 
openings and the length and tortuosity of tlie tract. Eversion of mucosa 
at the internal opening is ordinarily absent. 'Wliere exploration Avith 
fruitless attempt at local repair had been made, resultant necrosis of 
part of the sutured boAvel AA'all at times produced a discharge more 
copious and intestinal in character, ilost of these patients ran a febrile 
course Avhich Avas usually Ioav grade. Bouts of high temperature AA^ere 
not uncommon, probably as a result of temporary blockage of fistulous 
tracts. Recurrent attacks of abdominal colic, A-omiting, diarrhea, or 
obstipation frequently gaA-e evidence that the underlAung enteritis Avas 
still actiA'o. As a result of this combination of intraabdominal suppura- 
tion and persistent enteritis, most of these patientss had lost considerable 
Aveight and strength, Averc anemic and in poor general condition. In 
a fcAV, hoAvever, nutrition Avas fairly aa'cII maintained. 

In the preoperative investigation, the folloAving studies Avere per- 
formed : 
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1. Adminisi ration of InsohMc Carmine hy Month. — In cases where 
the discliarge from the fistulas was mainly purulent this test was often 
decisive in establishing the presence of intestinal communications. It 
was positive in 12 of 14 cases. 


2. Injection of Lipiodol Through the Sinus. — This ivas performed in 
12 instances. In 5, communications rvith the ileum were easily demon- 
strated. In 3, no radiologic evidence of communication with the bowel 
could be obtained. (The carmine test was, howevei’, positive in these 3.) 
In 3 instances, only communication with the cecum could be visualized, 
although at operation ileal openings were also encountered. These find- 
ings deserve comment. It is obvious that failure to define a communica- 
tion with the ileum is no proof tliat such a conununieation is absent. 
Because of the narrowness and tortuosiW of these tracts, it is very likely 
that insufficient pressure is obtained by injection to force the contrast 
medium into the bowel. This is especially apt to be the case if the 
tract enters the bowel via a peri-intestinal abscess cavit^^ In our ex- 
perience concomitant cecal fistulas frequently have larger internal 
openings than the ileal fistulas, and thus permit the entrance of the in- 
jected lipiodol, which continues to pass along the line of least re- 
sistance. In a number of cases the surgeon apparently was convinced 
bv the x-ray picture that the main lesion was in the cecum and the op- 
eration was restricted to closure of the cecal fistula. 


3. Gastrointestinal and Colonic Studies With Barium. — These have 
not been of much assistance in localizing the external fistulas. In a 
number of cases, however, radiologic evidence of regional ileitis was 
obtained. Irregularities and spasm of the sigmoid may be revealed, al- 
ways suggestive of fistula formation. In 1 case the presence of sucli 
an'ileosiS^oid fistula was actually demonstrated. 

4 Removal of Specimens From the Sinus Tracts and Walls of Abscess 
Cavity for Pathologic SUidy.— These have usually been of negative 
value except in cases of actinomycosis. 

Incidentally, the differentiation from abdominal actinomycosis maj’’ 
be extremely difficult. The question has risen 3 tunes in the past year. 
T 2 instances in which the preponderance of evidence seemed to favor 
the diac^msis of regional ileitis, the diagnosis of actinomycosis was 
Tally “established by biopsy. Actinomycosis was sfronglv suspected 
• third case but post mortem revealed legioiial ileitis. In regional 
•r-t s burrowing in the abdominal parietes is not as extensive as in 
ileitis, buiio « j burrowing and extension, l.owever, may 

actinomycosis B^^ope 

occur “ ^., 3 ",;„,,non in regional ileitis as they are in actinomy- 

sinus walls no* ,rith the bowel seemed to be more 

cosis. Demonstre Subhepatie or siibphrciiie extensions have 

common m ^egiona ^ in actinomycosis. 

not been encountered in iCoiuii 
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III our experience the issue can in some instances be definite!}’’ settled 
only by demonstration of the ray fungus. 

As far as the supposedly tuberculous nature of many of these fistulas 
is concerned, we feel that it "would be superfluous to discuss at length 
the reasons for the long-continued confusion of all types of nonspecific 
granulomas of the bowel with hjTiertrophic tuberculosis. This point 
has been ver}^ thoroughly discussed in the literature both in this country 
and abroad."-® Suffice it to say that in none of the specimens resected 
in this series was there any evidence of tuberculosis. 

TREATMENT AND PROGNOSIS 

The primary point to be considered in the treatment of these in- 
tractable fecal fistulas is that they are but an incidental complication 
of a chronic ulcerative enteritis. Bearing this in mind, the futility of 
attempts to achieve cure by plastic closure of intestinal openings or by 
ileostomy becomes apparent. Not only may sutures fail to hold in the 
chronically thickened and inflamed bowel, but partial necrosis of the 
sutured portion may occur with enlargement of the internal orifices and 
a greater fecal discharge. The performance of an ileostomy proximall}^ 
to protect such a suture line also has its disadvantages. During the 
period in which the ileostomy functions, the diversion probabl}' facili- 
tates healing of the diseased segment. A relative stenosis, however, 
may develop at that point, a factor Avhich will prevent closure of the 
proximal ileostomy tract when the tube is later withdrawn. A new 
and profusely discharging fistula may develop at this point, as occurred 
in two of our cases. 

Drainage of recurrent abscesses is of course necessary. Provision 
of adequate drainage will not, however, by itself insure closure of the 
fistula. AVhen retroperitoneal suppuration is present, the most exten- 
sive drainage will not prevent further spread of the phlegmonous in- 
flammation, constantl}^ fed by intestinal extravasation. Nine of the 14 
cases in this series were unsuccessfully treated by repeated drainage 
and local repair, 2 at this institution and 7 elsewhere. Conditions ap- 
peared onty to be aggravated by these attempts, the formation of new 
fistulas, intestinal obstruction and adhesions, and persistent suppura- 
tion and intestinal symptoms rendering the patient more miserable and 
the final operation more difficult. 

To achieve healing of the fistulas and to stop the further course of 
the disease, it is necessary to perform either enterocolostomy with ex- 
clusion, or resection of the diseased area. As a general principle, when 
performing a short-circuiting operation, it is the custom in this insti- 
tution to practice dimsion of the ileum proximal to the lesion. This 
prevents the passage into the diseased area of intestinal contents, some 
of which will otherwise pass by the enterocolic stoma. When this hap- 
]iens, the diseased segment is not put completely at rest and there is 
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still a tendency for intestinal contents to find tlieir ■way through the 
fistulous opening. Furthermore, it is not uncommon for a trap to form 
between the diseased segment and the cntcroeolic stoma which, mth 
increasing distention, may produce a new train of symptoms. For these 
reasons we feel that an enterocolostomy for fistulas due to regional 
ileitis should always lie accompanied 1)3' complete exclusion. Reported 
failures of fistulas to heal following cntevoeolostomy arc in a certain 
number of instances probably due to failure to observe tliis ])rinciplc. 

Six cases in this scries were treated !)>' ileocolostomA' Avith exclusion. 
Complete liealing of the fistulas and marked general improvement took 
I)lacc in 4 of these. In 1 case there AA'as marlced general improvement 
and practically complete healing of the fistula. Tliis patient, hoAVCA'er, 
continued to haA'e recurrences of attacks of abdominal pain and fcA'er, 
folloAA'ed by a discharge of mucus and pus. This failure Avas finally 
demonstrated to be due to a closed loop mechanism betAveen an area 
of perforation and stenosis .iust proximal to the ileocecal junction and 
the closed end of the boAvcl about three inches aAva3'. In the other ease 
there Avas a concomitant ileosigmoidal fistula. There Avas marked dimi- 
nution but not complete stoppage of drainage and Avith onfA' slight gen- 
eral improvement. Fecal drainage through the excluded portion AA'as 
slioAA'n to be due to retrograde passage A-ia an excluded ileosigmoidal 
fistula. This patient later died folloAving a complicated secondary re- 


section. 

Seven eases Avere subjected to resection (including 2 of the aboA'e 
ileocolostomies). There Avas 1 death, the one mentioned above. In all 
these eases the fistulas healed. 


It is our custom to approach cases for ileocolostomy Avith exclusion 
throu'>'h a left-sided incision as the usual site of fistulas due to opera- 
tions for suspected appendicitis is on the right side. If resection is 
uronosed the approach is through the right side, unless the condition 
of the skin prohibits such an incision. In a recent case the condition of 
ntire loAver abdomen Avas such that an approach beloAv the umbilicus 
* ^-muossible (Fi<>-s. 1 and 2). A transverse incision above the umbili- 
^ I resorted to, and offered adequate exposure for the entero- 

-won, ivhicl. .-as p.rfc™.d. In son., inatanees. in 

colostomy e of division and anastomosis at too high 

order to pi d ^^.j,oed the small boAvel doum from 

a level m the c p actual anastomosis we have usu- 

„.e Ltraida ilen.rausveno co«on„- ,v„,. 

ally ; n. i^od ileum. When resection is performed, it is car- 

both ends of the Re.section of the entire ascending 

vied distally to f Because of the lack of peritoneum on 

colon IS not as a ru ascending colon, we have usually drained 

the posterior aspect ot tne 
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the colonic suture line. With resection M’e prefer also to place the 
ileocolostomy in the transverse colon. In spite of the formidable tech- 
nical difficulties encountered- at tunes, the mortality in resection is low, . 
perhaps due to the peritoneal immunity acquired as a result of the long- 
standing inflammatoiy process. However, in a large series of cases 
we feel tliat an occasional mortality uill probably he avoided if a simple 
enterocolostomy with exclusion is performed. The conservative atti- 
tude would appear to he the performance of such an ileocolostomy with 
exclusion as a first stage. Viewing subsequent conditions with an open 
mind, the necessity for further operation would be determined by the 
effect of the initial procedure on the subsequent progress of the disease. 

Recurrence of ileitis proximal to the level of the ileocolostomy subse- 
(juent either to exclusion or resection is of great importance. Such re- 
currence or persistence of the disease was encountered twice, once after 
exclusion and once after resection. These cases stress the necessity of 
constantly bearing in mind the possibility of so-called “skip areas”; 
i.e., normal segments of bmvel between two diseased areas. This area 
of normal bowel may be a number of feet in length. Furthermore, 
in order to be safe, division of the ileum should be performed at least 
one foot proximal to the site of grossly discernible disease. These two 
factors will probably diminish, but not entirely prevent, the possibility 
of proximal recurrence at a later date. This element in prognosis is 
really part of the question of recurrence in regional ileitis in general, a 
problem which is proving increasingly vexing. Of these 2 cases, the 
one which recurred after enterocolostomy with exclusion has been well 
for eight years, following seeondary resection. The patient in whom 
recurrence took place after primaiy resection has remained well for 
three years following a secondary exclusion operation. One patient in 
ivhom resection was performed recovered from her ileitis, was well for 
a number of years, then developed a diffuse ulcerative colitis. 

To sum up, the course of the 14 eases with fecal fistulas due to regional 
ileitis was as follows: Two died from extensive retroperitoneal sup- 
puration. One of these occurred before the nature of tlie disease was 
understood, and the other patient was too sick to permit of any short- 
circuiting procedure. Another died from an intestinal leak and exhaus- 
tion following a complicated resection. There were no deaths follow- 
ing enterocolostomy with exclusion. Of the 11 patients who are alive, 
10 are well (2 after secondary resection for proximal recurrences) and 
1 is suffering from diffuse ulcerative colitis. 

SUMMARY AND CONCLUSION 

1. A Study of chronic fecal fistulas at the Hount Sinai Ho.spital re- 
vealed that regional ileitis is a common cause of this condition. 



StJKOKKr 


r)2S 

2. The reasons for tlie confusion of fisfiilas due to regional ileitis 
with those (lue to ai)pendicitis are reviewed and the clinical and path- 
ologic differences between them are noted. • 

3. Tlie clinical and pathologic course of that tjT^e of ileitis manifest- 
ing itself by intra-abdominal suppuration and external fistula formation 
is described in further detail. 

4. Fecal fistulas in cases of regional ileitis with suppuration do not 
originate prhnaril 3 ' in an appendix stump, but in the ulcerative lesions 
present in the bowel. Secondary fistulas, however, ma^' originate at 
the site of the appendix stump. 

5. The limitations and advantages of various methods of treatment 
are discussed. 

The autlior wishes to express tlianks to Drs. A. A. Berg, Ralpli Colp, John Garlock. 
Richard Lewisohn. and Harold Neuhof for permission to stiid5' the cases admitted 
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The autlior also wishes to thank I>r. J. H. Globus for permission to reproduce 
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CONGENITAL ANOI^'IALIES OF THE ANUS AND RECTUM 
E. A. Crowell, M.D., and J. W. Dulin, M.D., Iowa City, Ia. 

(From the Department of General Surgery, State University Hospitals) 

C ONGENITAL malfoi’mations of the anus and rectum may constitute 
an immediate danger to the life of the patient. They may cause no 
impairment of general health, or thej’’ may become a source of complica- 
tions in later life. Their management is not difficult if based on a clear 
understanding of the embryology and anatomy of the various forms. 

These deformities occur about once in every 10,000 births, according 
to Allen,^ David,^ Gant,® and others. Among the 150,354: patients ad- 
mitted to the Universitj^ of Iowa Hospitals during the past twelve jmars, 
there have been 28 cases of anorectal anomalies, or approximately 1 in 
5,300 admissions. 

Imperforate anus was recognized by Paulus, of Aegina, who in the 
seventh centuiy described an operation for its relief. He passed a 
bistoury through the perineum and later dilated the opening with 
liougies. In 1640, Scultet repox'ted a case of congenital anal stenosis 
successfully dilated with gentian roots. Saviard, in 1693, recorded 
the ease of a patient with a bulging membranous closure of the rectum 
that he treated with a bistoury and subsequent dilatation. This method 
was practiced with little variation rmtil Amussat,^ in 1835, recommended 
proctoplasty by dissection and mobilization of the rectal pouch to the 
proper site. In 1844 French surgeons ad%’ised inguinal colostomy when 
perineal exploration failed. The first successful operation for im- 
perforate anus in the United States was performed by Campbell in 
1790. Bodenhamer,® in 1860, published an exhaustive treatise on ano- 
rectal anomalies and presented 287 eases. In 1887, Cripps® reported 
100 operated eases with a mortality rate of 50 per cent. 1915 the 
mortality had been reduced to 25 per cent in Brenner ’s" series and tliere 
has been no appreciable change since. 

A review of tlie normal embryological development of tlie region 
is nece.ssary if we are to understand the pathogenesis of these anomalies. 
IMost of them are due to arrests or abnormalities of development arising 
in tlie seventh or eighth week of embiyonic life. In the embryo of six 
weeks the cloaca is divided longitudinally by a domigrowth of the 
urorectal septum, but for a time there is a small opening between the 
urogenital tract and the hind-gut, which is loiown as the cloacal duet. 
Tlie failure of the cloacal duct to close accounts for the anomalous 
connections between the urinary tract and rectum. The iMiillerian 
tbict.s. as they migrate caudad at the expense of the posterior wall of 
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tliG urogenital sinus, may incorporate the cloacal duct. This e.xplains 
the formation of communications lietwcen the rectum and the genital 
traet in the female. 

The rectum is separated from the external surface in earl.y embryonic 
life hy the anal membrane. During the seventh week a small depression, 
the proctodeum, appears and pu-shes upward until it joins the rectum 
bj' rupture of the anal membrane. Congenital anal stenosis results from 
incomijlcte rupture of the membrane. Persistence of the membrane 
produces an imperforate anus. 
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1 _Types of anorectal malformations. 

i. riinture of the anal membrane or stenosis at a point 1 to 4 cm 

Tijpe I, membranous imperforate anus ; Type in, imperforate anus 

bove the anus; Typ^_i{’ it; Type ir, normal anus and anal pouin rectal nXli 

ithrectal pouch separate nomi^^ conmlete absence of the anal sphiSr 

rding blindly ; -l PPe > < p“‘ 

Anomalies in which the rectum ends blindly at a considerable distance 
hnvp the perineum are due to excessive degeneration of the tail-gut. 
M rnroduees a deficiency in the lower posterior portion of tlie cloaca. 
^ result the rectal pouch is left isolated from tlie external surface 
"" bvision of the cloaca occurs. Since the external anal spliineter 
hen diMSio regional mesenchymal tissue, and is not dependent 


' Uoroinns from regional mesencnvnmr immm, nnu is not dependent 
isele de\elop ]iind-«-nt, it is relatively normal in most tyr 

the presence of the lunu ,,ui, 
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embryological basis, while that of Fraser® and that of Drueclc"® are 
according to anatomical variations. Our classification is similar to the 
grouping of Ladd and Gross.” The various types of anomalies are 
illustrated in Fig. 1. 

Fistulas between the rectum and the genitourinary system or peri- 
neum occur in combination with the above tj'pes. In the male the 
fistulas may be rectovesical, reetourethral, or rectoperineal. In the 
female the fistulas usually communicate with the genital tract. Fig. 2 
shows the common forms of fistulous communications. 




Fig. 2. — Left, common tj pes of congenital fistulas occun-ing in females ; right, fistulas 

in males. 

The symptoms of anorectal malformations are varied. Chronic con- 
stipation is produced by cougenital anal stenosis. This condition is 
thought hy some to occur much more frequently than the other 
anomalies. Wehb^® noted four eases of anal stenosis in 150 consecutive 
deliveries. The passage of formed stools may dilate many of these 
membranous stenoses. The infant with complete occlusion of the anns 
or reelnm usually takes feedings until the second da.y when s.vmptoms 
and signs of intestinal obstruction appear, accompanied by dehydration. 
The absence of bowel movements may direct the parent’s attention to 
the condition. If a small fistula is present, s.vmptoms of a partial in- 
testinal obstruction occur, and meconium is discharged from an ab- 
normal location. Fistulas between the rectum and urinary tract are 
usually discovered because of the passage of meconium or gas in the 
urine. In these patients ascending urinary tract infection, with asso- 
ciated symptoms, is almost inevitable. 

Careful examination will reveal the typo of anomaly present. The 
dark discoloration of the membranous imperforate anus is due to under- 
lying meconium. A small dimple is often observed at the normal anal 
site. Puckering of the .skin, due to contraction of tlie anal spMucter, 
may be demonstrated by local stimulation. In the presence of a normal 
nuns, digital examination may reveal an occlusion of the rectum. In- 
spection of the fundus of the anal poneb may be accomplislicd through 
an ear speculum. 
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Eoentgcnograp]iic examination is an important diagnostic procedure. 
Wangensteen and Eiee'^ recommended visualization of the rectal pouch 
in the roentgenogram b}' allowing gas to outline the lower bowel. This 
is best accomplished b.v holding the child in the inverted position. Any 
gas which is present in the colon may be forced into the rectum by 
gentle massage of the abdomen. This procedure is impractical during 
the first twenty-foi:r hours of life, since gas does not form until the 
second day. 

Fistulous tracts ma.v be injected with a radiopaque substance and 
roentgenograms taken to show the termination of the large bowel. In 
patients who have had a eolostom.y, the distal loop may be visualized by 
the same method to demonstrate fistulous communications and the posi- 
tion of the rectal pouch. 

The treatment of some anorectal malformations is simple. Eepeated 
digital dilatation of the anal or rectal stenoses is usually sufficient to 
restore normal function, but occasional eases with partial membranous 
occlusion are best treated by incision or excision of the diaphragm-like 
structure. Membi'anous imperforate anus is easily treated by simple 
cruciate incision followed by occasional dilation. 

There are definite indications for pi-imary colostomy and for procto- 


plasty in the treatment of the more complex types of deformities. The 
ma jorit.y of writers since the publications of Amussat^ fayor proctoplasty 
in all eases. This is the ideal opei'ation because it immediatelj’' creates 
an anal opening in the normal location. When definite bulging of the 


rectal pouch in the perineum is found, proctoplasty is indicated, even 
when symptoms of intestinal obstruction are present. The procedure 
may be technieall.y difficult in the newboim and the poor condition of 
many of these patients often contraindicates long difficult operations. 
Colostomy is the treatment of choice when the infant is dehydrated, 
distended, and tj^mpanitie, and when there is no evidence of perineal 
proximity of the rectal pouch. 

The proctoplasty is performed by making a longitudinal incision 
from the anterior portion of the perineum to the tip of the coccyx, 
dividing- the anal sphincter into two lateral halves. A sound is placed 
in the vao-ina or male urethra to prevent injury to these structures, 
dissection is carried upward through the levator ani staying close to 
+1 o cncrum The rectal pouch is identified and freed from surrounding 
Ictures care being taken not to damage the superior hemorrhoidal 

ek if '7;! 

f iUp ueritoneum before satisfactory mobilization of the rectal pouch 
up to the pe accomplished. Occasionally it is necessary to 

to ,vhen the bowel terminates at the pelvic floor, 

open the pent splnnclcr anteriorly, the bowel 

After ‘s,,tured to the .skin. Ecconstrnction of the pos- 

is pelvic floor and sphincter is then completed, 

tcrior portion ot tnc pei 
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Anorectal malformations associated with rectovaginal, rectovulval, or 
rectoperineal fistulas usually do not require immediate colostomy or 
proctoplasty. The fistulous openings are often of sufficient size to allow 
emptying of the bowel. A channel of inadequate size may he dilated to 
serve as an outlet for bowel contents, allowing postponement of the 
proctoplasty until the anatomic structures are more complete^ de- 
veloped and easier to deal with. 

The operative technique used in the treatment of rectovaginal or 
rectoperineal fistulas is dependent on the size of the fistulous opening. 
A small fistulous tract is excised, the openings closed, and the rectal 
pouch transplanted to the anal region. The fistulous tract large enough 
to allow adequate passage of feces is mobilized to the normal anal site. 
Following this, reconstruction of the perineum and anal sphincter is 
carried out. 

Commimications between the rectum and urinarj’^ tract are the most 
difficult to treat successfully. If an opening into the urethra is present, 
it should be closed and a proctoplasty performed. In patients with 
rectovesical fistulas, early colostomy is necessary. No attempt should 
be made to close the fistula or establish a normal anus until the pelvic 
structures are well developed. 

In our series, 16 patients were males and 12 were females. Associated 
fistulas were present in 17 instances. Table !• shows the distribution 
of the various types according to their sex and the presence or absence 
of fistulas. It is evident in the table that Type III is the most common 
anomaly and is most frequently associated with fistulas. 


Table I 

Distributiox of the Five Types of Anomalies in Regard to Sex and 
Presence or Absence of Fistulas 


TYPK OF ANOMALY 

JIALE 

FEMALE 

fistula 

NO FISTULA 

Typo I 

2 

1 

0 

3 

Type II 

5 

1 

2 

4 

Type III 

s 

s 

13 

3 

Type rv 

TjT)e V 

1 

0 

1 

0 

0 

2 

1 

1 

Totals 

IG 

12 

17 

11 


The types of fistulous communications are summarized in Table II. 
Tlie significant feature of this table is the absence of instances of con- 
neclions between the rectum and the urinary tract in females. 


Table n 

Types of Fistulas in Males and Females 


TYPE 

NO. OF CASES AND SEX 

Koctovesical 



Rcctourothral 

i’ 

Male 

Rectoperineal 

3 J 


Reel ovulvnl 

4 

i 

Rectovaginal 

G ' 

[ Female 
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Associated congenital inalforniations were found in 13 cases, or 46 
per cent. These conditions may eonstitule the major proldem in care 
of the patient. Eighteen different types of anomalies were noted, tlie 
most frequent being congenital clubfoot and deformities of tlie hand. 

Our methods of treatment of each tj'pe of malformation with tlie cor- 
responding results are given in Table III. Only patients in whom 
normal function of the anus and rectum has been restored are classified 
as “cured.” All of the patients in the “improved” group have been 
relieved of their intestinal obstruction but continue to have some type 
of anal or rectal dysfunction. Stricture of varying degree is present 
in 6 patients. The same number complain of unsatisfactory control 
of the sphincter. 

Table in 


SuMMiUiy OF JIethods op Tre.vtjien’t With Eesults 


types and treatment 

CURED 

IMPROVED 

UXIMPROVED 

UNKNOWN' 

Type I 

Eepeated dilatations 


1 

1 

1 

Type n 

Incision alone 

Incision followed by dilatation 
Unsuccessful incision followed 
bv colostoiu}- 

1 

1 

s 

1 

1* 


Type JIJ 

Proctoplasty 

Unsuccessful proctoplasty lol- 
lowed by colostomy 

Primary colostomy 

Medical treatment 

Ifo treatment 

3 

3 

3 

1 

2* 

2 

1 


Type IV 

Proctoplasty followed by dila- 
tations 


1 



Type V 

'Kn sureical treatment 



o 


Totals 

4 

lb 

m 

1 


•Operative deaths. 


The tracts have been successfully closed in 5 of the IT patients with 
associated rectal fistulas. Healing occurred in 2 of 3 patients on whom 
operative closure of the fistulous tract was performed. Spontaneous 
Lsure of a rectovesical fistula took place following a colostomy. Proc- 
tnnlasties alone closed a reetoperineal and a rectourethral fistula. Two 
reLvulval fistulas without obstruction or incontinence were not dis- 
u led Operative repair has been postponed because of age. in 2 
F Jth rectovaginal communications. In the remaining 8 patients 
fltfistulas have persisted following proctoplasty or colostomy. 

^ ,vere treated surgically with 4 operative fatalitie.s, 

, "::Sl -IX- of 17 per cent. Two patients have .sub.sequentlv 
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Table IV 


SnjiitARY OF Results of Surgical Treatment (23 Cases) 



RECOVERED 

DIED POST- 

RESULT 

type 

GOOD 

1 FAIR 

j POOR 

OPERATIVELY 



i 

1 



1 


2 

2 


1 



3 

6 


^ 1 



1 



1 


Totals 

6 

9 

! ^ 1 

4 

1 

1 

15 (65.2%) 

7 (30.4%) 

t 


satisfactory 

unsatisfactory 

! 


died, one of congenital heart disease and the other of intestinal obstruc- 
tion due to dietary indiscretion. • The result of 1 case is unknown. 

The follow-up study of tlie results of surgical treatmeiit is summarized 
in Table IV. Combining the “good” and “fair” results, 65.2 per cent 
were satisfactorily treated. 



Hk. 3. Photograph oE the patient before operation. X*ote absence of amis with sniall 

dimple in the anal region. 

CASE KEPOKT 

A typical case of Ty\ie 111 anomaly and associated rectovaginal fistula 
is presented. 

n. E.. No. n-SOO.-;. a Wliito female patient, agea 13 vear.s. was admitiod to the 
hospital eomplainin- of dimciilly in controlling flic bowels. All of her life .sJie had 
been troubled by partial fecal ineontinenee when tbo stools were liquid. 
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The physical examination levealo.l a poorly developed right thumb and wrist. 
Ihere was no anal opening, hut a .small dimple was noted in this area (Fig. 3). 
Contraction of the anal sphincter could not bo demonstrated. Vaginal examination' 
revealed a rectal fistuloms opening, 2.5 cm. in diameter, situated posteriorly and just 
above the fourchette. The vagina and lower bowel were fdled with feces. After 
thorough cleansing with enemas and douches, the rectum was fdled with barium and 
roentgenographie studies were made. The large dilated rectal ampulla ended 3 cm. 
above the perineum (Fig. 4). 



Preoperatively, the patient was given a low resulue diet, daily enemas and 
antiseptic douches. Sixteen days after admission, under ethylene anesthesia, a 
;roctoplastv was performed. An elliptical incision around the vaginal fistulous 
openino- was made and the rectal wall freed for a distance of G cm. The shin was 
incised^from the fourchette posteriorly to the coccygeal region wa.fi an elliptiea, 
piece of shin excised at the normal anal site. A hemostat was inserted through 
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the -muscle fibers of the anal sphincter and the freed rectum with its vaginal open- 
ing brought down through the newly formed tunnel. The rectal mucosa was then 
loosely sutured to the skin. The operation was completed by suturing the vaginal 
wall defect and closing the skin incision. The postoperative treatment consisted of 
a clear liquid diet and powdered opium for five days. The operative wounds healed 
well and the patient was discharged on the fifteenth postoperative day. She re- 
turned to the hospital for final examination seven months after the operation. Her 
bowels had moved daily and there was good sphincter control. Examination showed 
the anus and perineum to be well healed with no evidence of stricture or recurrence 
of the rectovaginal fistula (Fig. 5). 



Fig. 5. — Photograph taken seven months after operation. Normal rectal function lias 

been restored. 

DISCUSSION 

AiiorGctiil unonialies tire uncommon, but a surgeon may be re(][uired 
lo cnre for such a patient at any time. In order to be able to manage 
tliese problems projicrly he must have a working knowledge of the 
embryology responsible for the various types of defects. All cases can 
be classified into five types of malformations, each requiring different 
methods of treatment. 

Congenital malformations of this region sliould be suspected in 
infants prcscnling symptoms and signs of complete or partial intestinal 
olistriietion. 'Wlion an aasocialed fistula sufficient in size to allow 
passage of llie fecal stream is pre.sent, tlie true condition may not be 
recognized. Regional c.xamination will make the diagnosis. Valuable 
information may lie olitaiiicd by the use of properlv baken roont-mio 
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grams. Tliese studies are of greatest value in determining the position 
of the blind rectal pouch. When fistulous tracts are present, their 
course and relationship to the bowel can be visualized Avith radiopaque 
substances. 

We believe that the present high mortality in these patients can be 
reduced only Avhen the surgeon realizes that the relief of tlie obstruction 
is the most important part of the treatment. In the debilitated infant 
witli a higli-l.ying rectal pouch the performance of a double-barreled 
colostomy is the safest jAroeedure. In such circumstances the colostomy 
is not only lifesaA-ing but is of A-alue in alloAA-ing subsequent Ausualiza- 
tion of the distal, blind loop of boAA'el. Primary colostomy is ahvays 
indicated AA'hen a rectovesical fistula is present. At a later date, wlien 
the patient’s general condition is satisfactory and the anatomical struc- 
tures are more fully developed, plastic procedures may be performed. 
It is desirable to delay complicated reconstructive procedures until the 
patient is S or 10 years of age. Even after long periods of nonuse, 
proper utilization of the anal sphincters usually results in satisfactory 
bowel control. Many fistulous tracts Avill close spontaneously after a 
satisfactory proctoplasty or colostomy. The complete relief of bowel 
obstruction is a prerequisite for the successful operative closure of a 
fistula. It must be remembered that an adequate fistulous opening with- 
out incontinence is preferable to a malfunctioning, normally located 
anus. 

sumjiaky 


1 The embiwology of the anus and rectum has been briefly discussed. 

2 The anomalies have been classified into five types. 

3 Methods of examination including roentgenograpliic studies have 
been described. 

4 Indications for proctoplasty and colostomy have been given. 

5 TAventj^-eight cases of congenital anorectal anomalies treated in 
the University of loAva Hospitals have been reviCAved. 

G A satisfactory result Avas obtained in 65.2 per cent of the surgically 


treated patients. 

7 There Avas a surgical mortality of li per cent, 
s'. A representative case has been briefly reported. 
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L1MPH0ID TUMOES OP THE COLON AND RECTUM 

Report of a Case of Simple Lymphoma of the Rectuji 

Herbert T. Hayes, M.D., and Harry B. Burr, ]\LD., Houston, Tex., 
and L. T. Bruit, M.D., Beausiont, Tex. 

'^HEN one begins a revieiv of tlie iiterature on tumors of the 

VV lymphatie system, be is immediately impressed by an apparently 
hopeless confusion regarding nomenclature. Then there is a marked 
difference of opinion concerning etiology, morphology, and histogene- 
sis. Ewing,i who IS generally aeeepted as an authority on tumors, savs 
that the complexities of the subject of lymphoid tumors depend 
chiefly upon the lack of knowledge of etiology and partly upon the 
lack of accurate anatomical classification." He gives an excellent 
classification according to histogenesis and states that the three ele- 
ments that may originate lymphoid tumors are : ( 1 ) lymphocytes ( 2 ) 

reticulum cells of follicles and pulp, and (3) endothelial cells of pulp 
and cavernous sinuses. 

lymphosarcoma 

The most common lymphoid tumor of the large bowel is the lympho- 
sarcoma, which is also called the small or large round-cell sarcoma It has 
also been called Ijmiphoblastoma, malignant lymphoma, lymphocytoma, 
granulomatous pseudoleucemia, intestinal Hodgkin’s disease, and Ijmi- 
phoid granulation tumor. Is it no wonder that a. compilation o/reported 
cases is most difBcult? A total of 371 cases of lymphoid tumors of the 
colon and rectum were found in the literature, of which 340 were called 
lymphosarcoma.2-« Ullman and Abeshouse have written an exhaustive 
study of lymphosarcoma of the intestines and find that in the colon the 
cecum, first, then the rectum are most frequentljr involved. All are 
agreed that metastases occur early and that the only Impe of a cure is 
early radical removal followed by irradiation. 

lymphoblastoma 

According to Martiii,i“ the term lymphoblastoma is nsed at the 
Massachusetts General Hospital to include Ijunphograniiloma, lympho- 
sarcoma, Ijonphoma, leiieemia, and aleiieemia. He reported nineteen 
cases, 5 of which involved the colon as part of a generalized intestinal 
involvement, while one involved the rectum alone. In this ease exami 
nation showed "cartilaginous” thickenings of the rectal valves "asso- 
ciated with numerous ulcers which did not resemble cancer.” Treat- 
ment with x-ray at fonr-niontli intervals for two and one-half years 
gave complete relief of symptoms. 

^^ved for publication. September 2C, 1939. 

5-tO 
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Eaiford-" reported forty-five eases of lymplioblastoiiia of the gastro- 
intestinal tract seen at Johns Hopkins Hospital. Of these, one was in 
the sigmoid and one in the rectum. He called the latter two a “malig- 
nant reticuloma’' udiich he defines as a “reticulum cell sarcoma” or 
a “malignant neoplasia of the reticulum cells of the follicles and 
sinuses.” This may be what other authors have called a large-cell 
lymphosarcoma. 

LY'MPHOGRANULOMA 

Six reported cases of lymphogi’anuloma (Hodgkin’s disease) of the 
large bowel were found in the literature. Ha.yden and Apfelbaclr^ re- 
ported four, including one of their own ; Pape-^ reported one and 
Liebig-- reported one. Hayden and Apfelbaeh say that the typical 
changes of lymphogranuloma are not always observed in the intes- 
tinal lesions and a diagnosis is made from the lymph glands. How- 
ever, the latter may show only hyperplasia, and the typical findings 
are then in the bowel wall. 


LYJIPHANGIOMA 

The recent literature contains two reports of lymphangioma of the 
rectum.-'*’ It is described as a fibrous stroma containing many 
arterioles and dilated veins. One was a “small tumor”; the other was 
pedunculated. 

LYMPHO JI A ( LYMPHADENOMA ) 

These terms are used interchangeably by Ewing to designate a benign 
lymphoid tumor. It is usually polypoid and occurs chiefly in the 
rectum. It is a hyperplasia of the Ij’inphoid tissue in the submneosa 
that pushes before it the normal mucosa. It is thought that the term 
lymphoma is a better word since the Avord or suffix adenoma is usually 
applied to an epithelial tumor Avhose cells line glandlike depressions 
or cavities in the stroma. 

We found twenty such reported instances some Avere called 
lymphoma and others lymphadenoina. They Avere nearly all single or 
multiple polypi. One patient had an annular stricture of the rectum 
due to infiltration of the Avail by the tumor. Some Avere treated by 
resection of the rectum and others Avith x-ray and radium Avith uni- 
formly good results. In no instance Avas the high frequency electric 
enrrent used. Billaud and eo-AVorker.s’*'* reported a case Avhich they 
called lymphoeytoma. In this in.stanco numerous rectal tumors oc- 
curred tAvo year.s after an identical condition of the tonsils. The x-rav 
cui-ed both conditions. This may AA-ell have been a simple lymphoma 
since the response to x-ray Avas so pronounced. EAving classifies simple 
lymphoma as one of the clinical types of lymphoid tumors of Avhich 
the lymifiiocytoma is the anatomical lyi)e. The other clinical types 
he inchules in the term lymphoeytoma are tnbercnlons lymphoma 
lymidialic lencemia. psendolenecmia, and malignant lymphoeytoma *’ 
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Report of a Case op Simple Lymphoma op the Rectum 


Herbert T. Hayes, JI.D., and Harry B. Burr, ]\I.D., Houston, Tex., 
AND L. T. Pruit, M.D., Beaumont, Tex. 

W HEN one begins a review of tlie iiterature on tumors of the 
lyinpliatie s.ysteni, he is hnniediatel.y iinpressecl by an apparently 
hopeless confusion regarding noineuelatnre. Then there is a marked 
difference of opinion concerning etiology, morphology, and histogene- 
sis. Bwing,^ who is generally accepted as an authority on tumors, says 
that “the complexities of the subject of lymphoid tumors depend 
chiefly upon the lack of knowledge of etiology and partly upon the 
lack of accurate anatomical classification.” He gives an excellent 
classification according to histogenesis and states that the three ele- 
ments that may originate Ijnnphoid tumors are: (1) lymphoc 3 ffes, (2) 
reticulum cells of follicles and pulp, and (3) endothelial cells of pulp 
and cavernous sinuses. 

LYMPHOSARCOMA 


The most common ljunphoid tumor of the large bowel is the l.ympho- 
sareoma, which is also called the small or large round-cell sarcoma. It has 
also been called Ijunphoblastoma, malignant ljunphoma, Ij’-mphocytoma, 
granulomatous pseudoleucemia, intestinal Hodgkin’s disease, and Ijmi- 
phoid gramdation tumor. Is it no wonder that a compilation of reported 
cases is most difficult? A total of 371 cases of Ijmiphoid tumors of the 
colon and rectum were found in the literature, of which 340 were called 
lymphosarcoma.-'^® Ullman and Abeshouse have written an exhaustive 
study of lymphosarcoma of the intestines and find that in the colon the 
cecum, first, then the rectum are most fi-equentlj- involved. All are 
agreed that metastases occur earl.y and that the onlj- liope of a cure is 
e^y radical removal followed by irradiation. 

LYJIPHOBLASTOatA 


Accordin'" to Martin,^® the term l.vmphoblastoma is used at tlie 
VTassachusete General Hospital to include lymphogranuloma 
n Ivmnhoma, leueemia, and aleueemia. He reported 


ilassachusetts ueiic"" l.vmpho- 

orenma Ivniphoiua, leueemia, and aleueemia. He reported nineteen 
of ‘which involved the colon as part of a generalized intestinal 
L^nt while one involved the rectum alone. In this case exami- 
nvohen , ,,_„j.tjiaMnous” thickenings of the rectal valves “asso- 

nated vitl month intervals lor two and one-half years 
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One month after the operation six radon seeds were implanted in the rectal nail 
by Ur. C. M. Griswold at the previous site of the large tumor, which latter appeared 
to bo healing rapidly. The radon seeds were removed seven days later. Proctoscopic 
examination three weeks after the radon seeds were implanted showed that there was 
no evidence of the growth and that the site of fulguration was covered with healthj 
mucosa. At this time another verj’ small polyp at the rectosigmoid was destroyed 
with the actual cautery. 

Pluoroscopy of the colon in September, 1937, six months after the operation, con- 
firmed the previous findings of a few polyps in the distal transverse and descending 
colon. Accordingly' she was given five x-ray treatments in ten days by Pr. R. E. 
Barr, of Beaumont, Tex., during the first part of October, 1937. She was given a 
total dose of 1,180 r. with 200 kv., 50 cm. distance, % Cu plus 2 Al, divided 720 r. 
anteriorly and 720 r. posteriorly. The uterus and remaining ovary were screened. 

There was a marked diversity of opinion among the pathologists 
who studied microscopic sections of the large tumor. Dr. Martha A. 
"Wood, of Houston, Tex., made a diagnosis of “nonmalignant chronic 
inflamed mucosa with lymphoid tissue beneath." Her report states: 
“Tissue from upper part of lesion shows much lymphoid tissue beneath 
the mucosa. The mucosa is ragged and degenerated. No evidence of 
malignant changes. " 

Dr. L. A. Myers, of the Memorial Hospital, Houston, Tex., made a 
diagnosis of “simple lymphoma, apparently of low grade chronic in- 
flammatory origin." Following is his report-. “The mass is composed 
of rather moderately hypertrophied lymph follicles surrounded by 
normal fibrous tissue with a moderate degree of inflammatory infiltra- 
tion, predominantly the small round-cell type. The Ijunphoid follicles 
are made up of orderly differentiated lymph cells with practically no 
aeute inflammatory manifestations. There is very little evidence of 
fibrosis. No multinuclear giant cells or Dorothy Keed cells were 
noted.” 

Dr. Violet Keiller, of the Hermann Hospital, Houston, Tex., called 
it a “medullary carcinoma of the rectum." She says: “Slide shows a 
small area of glandular epithelium. Immediately beneath this infil- 
trating between the muscular layers is a very cellular tumor. From 
the first slide examined this was thought to be lymphoblastomatous in 
character. More preparations woi-e made from one of the .small pieces 
of tissue and I believe that in these the origin from glandular epi- 
thelium can be traced. The cells of the tumor are so atypical that 
110 glandular character is present, but I believe that the vacuolization 
in some areas is an indication of mucus production." 

Dr. Joseph Pelscn. of New York, N. Y., examined the tissue on two 
occasions. Tim first time he “felt certain the case falls within one of 
two groups: ( 1 ) atypical Hodgkiirs disease, or ( 2 ) diffii.se lymphoma 
of the type described by Symmors many years ago.” He says in tlie 
second report tlmt the “tissue impresses me with the possibility that 
tins is :in aty]>ical form of Ilodgkin’.s disea.se. In one section rcticu- 
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"We Y’oulcl lilce to report a case of .sim])le lyinplioma of the rectum 
that lias a few interesting features. 


Case Eepout. — jMr.=. A. C. E., aged 31 ycurs, consulted oue of us (L. T. P.) on 
Eeb. 4, 1037, comjdaining of licudaclics, vertigo, nausea, dyspnea on mild exertion or 
Ijing flat, and pains around the heart. Family history, past history, nienstnial anil 
marital histories noio irrelevant. 

She had had some trouble with her heart following pneumonia; it had been said 
to be “weak.” She had palpitation at times, as well as wealoiess and choking spells. 
On e.xcitement or o.vertion there was dull pain in the left chest which radiated down 
the i-ight arm, making it numb, and to a less degree domi the left arm. Smothering 
attacks occurred at night, for which she had to sit up in order to obtain relief. 
There was slight edema of the ankles in the late afternoon. There was no cough, 
hemoptysis, or asthma. 

Her appetite was good. For ten years she had had stomach trouble which had 
become worse the past several weeks. She had “burning” in stomacli soon after 
eating and spit up food wliich set her teeth “on edge.” Sometimes after eating she 
became nauseated and vomited food. Soreness in upper abdomen and sometimes 
under the right shoulder blade was present. Xo jaundice, cramps, diarrhea, or 
blood in stool was present. She ha.s ehronic constipation, for which she takes bile 
salts tablets. 

Genitourinary-system findings were negative. 

General physical examination disclosed essentially normal findings. It is inter- 
esting and essential to know that there was no lymphadenopathy. 

Bectal examination showed a chronic anterior anal fissure. The anus was moder- 
ately contracted. About S cm. from anal margin, there was a mass on the right 
side* of the rectum about 2.5 by 2.5 cm. whicli protruded 1.5 cm. into the lumen of 
the bowel. It was firm, not tender, and freely movable. There was a smaller polyp 
the size of a pea just below this growth. There were several small internal hemor- 


rhoids. 

During proctoscopic examination, the abovc-de.«cribed tumors could be easily seen. 
The mucosa appeared normal. There was no ulceration or bleeding. Above the large 
growth, 16 cm. from the anus, there was another polypoid tumor about 0.5 cm. in 
diameter. 

Urinalysis, blood count, gastric analysis, electrocardiogram, and basal metabolic 
rate were normal. 


S-rays of the chest, stomaeh, and gall bladder disclosed normal findings. 

X-rav of the colon showed: “Excess mucus in its distal half. At twenty-four 
hours colon is empty. Double contrast enema shows an area of the colon from 
snlcnio flexure to and including a part of sigmoid colon that is very irritable, its 
walls shao'gv looking with patches of adherent barium scattered throughout this area. 
Wien the^colon is distended with air, the patches are circumscribed and appear to be 
organic lesions— ulcers or polyp.s. Two .small polyps are seen in lower part of 
flpscendiiif^ colon. 

- • ’ to have the accessible growths destroyed bv fuloa, ration 

. 1 * *=* 


The patient was advised to have the accessible grov 
.L Z tre.atn.ents given the remainder of the colon. 

, the 


^nd x-rnv treatments 

* ‘ small polyp at the rcetosigrmoid u’as clestrovod l)v fiil^nra- 

O-t.-w *1.^ X , ' . * 


X in*'7 flip ^mall poivp at im- i 

fjhis was’an'^officc procedure. She was sent to the hospital wher;, iVnd';; ;, 
1 Lhetic the large growth was fulgurated the next day i.atil it was flat 

,vith the reel- . ^ dilatation and eurretage of the nferu.s wa.s done by 

study. At tin. . was iinevcntfiil and she left the hospital nine d.av.s 

Dr. F. J- Inams. wonien- 


later. 
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him cell hyperplasia is very marked. Jlaiij' eosinopliiles are present 
and some suggestive Dorothy Beed cells. The lesion appears to be in 
both the moderately advanced and fibrotic stages.” 

Dr. Fred W. Stewart, of the Memorial Hospital, New York, N. Y., 
says: ‘‘"Were this a solitary lesion one might be inclined to regard it 
as a simple lymphoma. With the presence of multiple polypoid lesions 
shown by radiographs, I fear tlie pirocess must be regarded as a part 
of a generalized intestinal ljunphomatosis and that the disease may be 
expected to run a slow but eventually malignant course with exten- 
sion to abdominal and other lymphoid tissues. Symptomatic x-ray 
treatment may control it for a considerable period.” 

Dr. James Ewing, of the Blemorial Hospital, New York, N. Y., 
states; “I rvish to confirm the reirort sent by Dr. Stewart on the lym- 
l^hoid tumor of the rectum. Whether this is true tumor lymphoma or 
granuloma I find impossible to decide and perhaps the distinction is 
not important. I would certainly carry out a program of x-ray treat- 
ment and would also suggest a series of high soapsuds enemas to 
cleanse the colon thoroughly.” 

The picture as presented by the pathologists is ratlier confusing, 
but the majority' have called it a lymphoma or lymphomatosis. It was 
practically impossible to obtain a section of the smaller lesions be- 
cause, after the current was applied, there remained nothing to sec- 
tion. The entire disappearance of all smaller lesions after x-ray or 
fulguratiou and the excellent result obtained on the large growth by 
fulguration and radium is further clinical evidence that the condition 
is lymphoma or lymphomatosis. 

It is now two years since the operation and the patient has remained 
in good health. Two x-ray examinations of the colon, one very recent, 
with double contrast enema disclosed a normal colon. Six procto- 
scopic examinations during this time showed a normal rectal mucosa. 

SUMMARY 


rectum has 


1 The literature on lymphoid tumors of the colon and re 

been reviewed. . . , 

2 One case of simple lymphoma of the rectum is added to the twenty 

found reported in the literature. 

3 Treatment consisting of local fulguration and radium together with 
deep X ray over the colon has resulted in an apparent cure for over two 
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edly oil the dorsum. There is an area of cellulitis about the wound and 
the pus draining from it may be foul. Sometimes lymiihangitis is also 
present. If the joint is involved, the finger is very painful on motion. 

Smears of the pus may show the mixed organisms found in the mouth. 
The most important of these are the spirochetes and the fusiform bacilli. 
Streptococci and staphylococci are also commonly found but the presence 
of the spirochetes and fusiform bacilli usually indicates a poor prognosis. 
Cultures should not be regarded as negative unless anaerobic cultures 
have been made in addition to the routine cultures. 

If the injury is seen immediately and if one is absolutely certain that 
the skin has not been penetrated, local canterization with nitric acid is 
permissible. Dunn’“ and Lowiy^" recommend this procedure for all 
types of bites of the hand. 

^Ve prefer to admit the patient to the hospital, and, under general 
anesthesia and a tourniquet on the arm, we excise the local wound. If 
examination of the extensor tendon and joint capsule shows them to be 
intact, the wound is packed lightly and the hand and arm splinted and 
the patient kept in the ward. If, after forty-eight hours, no infection 
becomes apparent, he is diseharged to a follow-up clinic. 

If the tendon and joint capsule have been injured, the area should 
be excised and the joint capsule widely opened. Welch favors cutting 
the lateral ligaments and the web spaces on either side as well. It is 
necessary to cut the extensor tendon as it will fall back and obstruct 
drainage of the joint. Boric and vaseline gauzes should not be used 
as packs as they favor anaerobiasis. 

If the patient is seen when infection is alreadj' established, that is, 
more than twenty-four hours after injury, we believe that the treat- 
ment should be conservative. The hand should be splinted and warm 
wot poultices applied. The lymphangitis and cellulitis will recede. If 
an abscess localizes, it should be drained. These localized abscesses may 
possibly be due to inoculation of the intermetacarpophalangeal bursae 
which lie at the metacarpal heads doi’sal to the transverse capitular 
ligaments, between the second and fifth fingers.^® 

If the joint is involved on entry, the heads of the metacarpals soon 
become involved. Charaeteristie x-ray evidence of osteomj’elitis appears 
and the wound continues to discharge pus. Even if the finger is saved, 
it will be stiff and of questionable value. 

Oeoasionally the infection may rupture anteriorly and a tendon 
sheath infection result as in Welch’s Case 9. If the bite has been over 
a terminal joint, the tendon sheath may be inoculated directly as in 
Case 20 of the scries reported here. By way of the lumbricai canals 
llie thenar or inidpalmar spaces may be involved. 

When the motacarpophalaugeal joint is involved and there is osteo- 
myelitis of the inetaeariial head, amputation .should be done throimh 
the metaeai'pal head. The cartilage .should alwavs be removed 
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H uman bites of the hand, although not a common type of injury, 
are frequently followed bj-^ a marked loss of function or amputa- 
tion of the digit due to the complicating infection. Because early diag- 
nosis and treatment give so much better results than delayed treatment, 
it seems justifiable once more to emphasize this point and to add the 
experience gained in the treatment of these eases at the San Francisco 
Hospital in the past eight years. 

There are only two large series of eases described in the literature. 
Bates' states that he has had only one amputation in his last 100 eases 
in which he has excised the wound at once with the electroeautery. The 
amputation occurred in a patient who had sustained a fracture of the 
metacarpal as well. The other cases are not reported. Lowry^' has had 
93 bites of the fingers and hand. He treats the wound at once with 
fuming nitric acid and then washes the woimd with water. This treat- 
ment is applied when the tendon is cut or joint capsule torn. He states 
that in 55 cases followed long enough to know the end results, 53 have 
had “good results.” Case reports are not given. Welch," in an ex- 
cellent clinical paper, reports 18 cases in detail from the Massachusetts 
General Hospital. He classified his patients according to the elapsed 
time before entry and charted the eases reported in tlie literature. His 
classification will be used in this report. Mason and Koch" reported 
13 eases. In addition they studied the course of infection from the 
dorsum of the hand by the injection mass method. Excellent drawings 
are given in their paper. Additional cases have been reported by Flick,^ 
Bower and Lano-,® Dimtza,® Frankenthal,^ Pilot and Meyer,® Hudacsek,® 
Peters"® Fuller and Cottrell,"" Hennessey and Fletcher,"" and Hultgen."" 

Tlie-clinical course, as Welch points out, is remaihably constant. The 
mtient is usually a man who has struck another in the mouth during 
.‘fieri, t iniurin-'the region over the metacarpophalangeal joint. After 
"n intm-val of twelve to twenty-four hours, the hand becomes swollen 
n d nainful and the wound begins to discharge pus. Mild constitutional 

iniiirv the patient appears at the hospita 

o ‘ he mav denv that he received a bite, but the location 

™ all iaaaod Inccratiaa, oteioualy ,na* 
and the small .1 - usually swollen, most mnrk- 


should make one suspicions. The 

mr PU...ic..Uon. S.P..^ml..r 
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3. If the patient presents himself after infection is already estab- 
lished, the treatment can be more conservative. 

Table II* 


Delayed Oases 


AUTHOR 

NO. OP CASES 

AMPUTATIONS 

LOST FUNCTION 

DEATHS 

Flick 

3 

2 (hand in one) 

1 

Frankenthal 

1 

1 



Dimtza 

2 


1 

1 

Mason 

5 

1 

3 


Welch 

10 

4 



Petens 

1 




Hultgen 

1 




Fuller 

1 

1 



Smith 

4 




Maier 

10 

4 



Cohn 

IS 

2 

9 


•After Welch's 

classification. 






Table III* 





Late Cases 



AUTHOR 

NO. OF CASES 

AMPUTATIONS 

LOST FUNCTION 

DEATHS 


6 





5 

2 

1 


Pilot 

1 

1 



Hennessey 

1 

1 



Cohn 

10 

4 

2 

1 


•After Welch’s classification. 


CASE REPORTS 

1. Early Cases . — 

Case 1. — D1543G3, D. McS. A IS-year-old police officer received a bite over 
the metacarpophalangeal joint of the index finger of the left hand while making 
an arrest. He reported immediately. A shallow laceration not penetrating the 
skin was cauterized. After twenty-four hours of treatment with hot wet poultices, 
the patient was disehavged. He returned in three days, however, with a local area 
of cellulitis around the skin laceration. After forty-eight hours more of poulticing 
and splinting, the cellulitis cleared up. 

Ca.SE 3. — D100I03, P. Jf. A man, 30 years of ago, received a bite over the 
metacarpophalangeal joint of the middle finger of the right hand in a street 
fight twelve hours before entry. There was edema of the dorsum and an area of 
cellulitis surrounding the laceration. An x-ray .showed no fracture. On splinting 
and hot soaks the infection cleared up in three days. 

Case .3. — Dl'iloS, B. B. A man, 36 years of age, entered with a bite over the 
metacarpophalangeal joint received in a street fight twenty-four hours before 
entry. There was edenui of the dorsum and an area of cellulitis around the lacera- 
tion ns well SIS a few streaks of lymphangitis extending up the arm. Following 
application of heat, the infection subsided in throe days. 

C’A.SE -1. — Dl'oTTo. E. II. A 25-year-old man received a bite over the metacar- 
pophalangeal joint of the middle finger of the right hand. He reported at once to 
a hospital where the laceration w.as .sutured. The next morning the area about 
the wound was red, swollen, and tender and the entire hand was painful. On 
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Postoperatively, the splinting should he continued. The dorsum 
should be directed downwards to promote drainage by gravity. Sterile 
hand soaks can be used with benefit. This should not be continued for 
more than a few days because of the resulting maceration and edema. 
The solution used is not considered of much importance. Saline solu- 
tion or potassium i)erma}iganate 1/1,000 is satisfactory. Dakin’s solu- 
tion is somewhat paniful, especially in the acute stages. 

The use of arsenicals intravenously has not been demonstrated to have 
anj’ effect other than to deodorize the wound when spirochetes are 
present. Flick and Jlaier both used arsenicals locally to irrigate the 
wound. There was no benefit noted from intravenous neoarsphenamine 
in the present series of cases. 

Smith and Manges reported S cases of bites of the hand in which 
x-ray treatment was used with uniforml.v good results. They gave 50 
to 100 r. measured in air of 135 kv. x-ray filtered with 4 mm. of 
aluminum at each dose. However’, as noire of their patients had bone 
or joint involvement, the value of the x-ray therapy has not been proved. 

There are 35 cases of human bites of the hand in the records of the 
San Francisco Hospital for the past eight years. These have been 
classified, after the suggestion of Welch, into early eases (before twenty- 
four hours), delayed eases (twenty-four hours to seven days), and late 
eases (seven days and later). The only amputation in the early group 
was performed on a patient who had had the laceration sutured im- 
mediately. There were two amputations in the delayed gi’oup and four 
in the late group. One patient in the late group died of broncho- 
pneumonia following drainage of the hand. 

A summary of the cases reported in the litei’afui’e divided according 
to the elapsed time of injury befoi-e entering the hospital is given in 
Tables I, II, and III. 

Table I" 

Early Cases 


Flick 

Bower 

Dimtza 

Mason 

■\Velcli 

Smitli 

Maier 

Colm 


NO. or CASES 


.S 

1 

1 


•After Welch’s classification. 


.VJtPirTATIOXS LOST FUNCTION BEVTIIS 

i ■ i 

1 (arm) 


1 


COXCI-U.SIOX.S 


1 The cases rcporled re-emphasize the necessity for immediate and 
tre-ltment of human bites of the hand. 

9 The promiosis of human bile infections of the liand is determined 
"V r -tlie tvne of organism pre.senl, (h) tlie time before .surgery is 
rtitla, ™<1 ( 3 ) the invoIven.e„l .f the fe.„le„e .,,,,1 join,,. 
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lions were seen on the dorsal surface of the finger from which pus could he ex^ 
pressed. Smears and cultures showed only heinolytie streptococci. The subcu- 
taneous tissues were drained and the finger slowly improved after three weeks hos- 
pitalization. 

Case 12. — ^D1344CG, T. D. A 75-year-old man was bitten on the dorsum of the 
right hand over the metacarpophalangeal joint of the middle finger two days be- 
fore entry. The hand became swollen, hot, and tender and the finger was painful 
to motion. In spite of heat and rest, there was no improvement. Two weeks 
after entry the joint was found to be involved. The finger was amputated. 

Case 13.— D133371, 6. E. A man, 31 years of age, received a bite on the right 
hand over the metacarpophalangeal joint of the middle finger four days before 
entrj'. Two days later, in spite of soaks, the hand became swollen and tender. 
On entry an area of cellulitis was seen about the laceration from which pus could 
be expressed. On heat and rest the hand rapidly improved. 

Case 14. — ^D160359, J. E. A 19-year-old boy received a bite over the meta- 
carpophalangeal joint of the fifth finger of the right hand four days before entrj-. 
He tried soaks without benefit. On entrj- the dorsum of the hand was edematous 
and around the wound there was a grajdsh black necrotic zone. With the applica- 
tion of heat and splinting an abscess localized eleven daj-s after entrj-. This was 
drained. The pus yielded a pure culture of hemolj-tic streptococci. The wound 
healed after two months, but no motion was present in the fifth metacarpophalangeal 
joint. 

Case 15. — ^1)187618, G. LaE. A man, 43 j-ears of age, received a bite over the 
metacarpophalangeal joint of the right index finger four days before entrj'. After 
two days the hand became painful and the finger was swollen and tender. On 
entrj- a shaggj- laceration was seen. A smear showed gram-positive cocci but no 
spirochetes. The area was opened, but the joint was hot involved. Neoarsphena- 
mine, 0.3 gm., was given. On rest and soaks the infection rapidlj- subsided. 

Case 16. — D1S3772, J. S., a man, 36 j-ears of age, received a bite over the first 
metacarpophalangeal joint of the right hand three days before entrj-. The daj- be- 
fore entrj- the hand became painful and red streaks were seen. On entrj- a small dirty 
laceration was noted from which streaks of Ij-mphangitis extended up the arm. 
Smears from the ulcer showed gram-positive cocci but no fusiform bacilli or spiro- 
chetes. On heat and rest the inflammation subsided in one week. 

Case 17. — D170986, J. V. A man, 32 j-ears of age, received a bite on the 
lower third of the forearm four daj-s before entrj-. On entrj- a dirtj- shallow rdeer 
about 2 cm. in diameter was noted on the dorsum of the forearm just above the 
wrist. Prom the ulcer there were several streaks of Ij-mphangitis extending up the 
arm. The area was excised with the cauterj-. After two attempts a graft took 
and the wound healed. 

Case 18. — D157229, W- K. A man, 23 j-ears of age, received a bite over the 
metacarpophalangeal joint of the fourth finger of the right hand two days before 
entrj-. He used soaks at once but the hand became more swollen and painful. On 
entry a ragged wound was seen surrounded bj- an area of cellulitis. An x-rav 
showed thinning of the joint cartilage. Two daj-s after entry the wound was 
opened and the capsule found to bo tom. It was opened widely and packed. One 
month after enfi-j- the hand was said to be “healing.” 

Case 19.— D1SSTS3, O. B. A man, 35 years of age, received a bite over the 
proximal joint of the index finger of the left hand two davs before entrv. He 
received emergency treatment. The finger soon became painful to motion and 
swollen. On entry a small laceration n-as .seen from which thin pus drained 
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cntTj-, tho sutures were removed and the wound explored. The tendon (extensor) 
and joint capsule were torn and tlie cartilage was cracked. The wound was debvided 
and packed open and soaks were started. Smears from the wound showed gram- 
positive cocci and filamentous bacilli. Ifo spirochetes were found. The wound 
continued to drain and the extensor tendon sloughed. One month after entry the 
finger was amputated through the metacarpal. Four months after entry the 
n ound had healed, but the movements of the remaining fingers were considerably 
impaired. 

Case 5. D1S9635, tV. M. A man, 25 years of age, received a bite over the 
metacarpophalangeal joint of tlio ring finger of the right hand twenty-four hours 
before entr^ . The hand was swollen and the finger tender. Pus was discharging 
from the ragged laceration. Smears w'erc negative. F^o aerobic growth was at- 
tainable, but anaerobically' a gamma streptococcus and small gram-negative coccus 
grew. The wound was debrided. At operation a tear in the joint capsule was 
noted. The joint was opened widely and the wound packed. A cast rvas applied. 
In one month the wound had healed and the motions of the hand were rapidlv 
being restored to normal. 

Case 6. ^D192323, AY. L. A man, 3S years of age, received a bite on tlie ventral 
surface of the distal joint of tlie ring finger twenty-four hours before entry'. 
Smears from the small laceration showed no organisms. With the application of 
heat, the local infection subsided in three days. 

Case 7. DlOOSOf, H. B. A 32-y'ear-old man received a bite over the meta- 
carpophalangeal joint of the middle finger of the right hand twelve hours pre- 
viously. On entry the hand uas tender to motion. Extending from tho laceration 
were several red streaks. There were enlarged tender glands in the a.xilla. Smears 
from the wound showed diphtheroids and staphylococci. An x-ray was negative. 
With tho application of heat, the process subsided in four days. 


II. Belayed Cases . — 

Case S.-y-D172233, G. T. A man, 42 years of age, received a bite on the right 
hand over' tho fourth and fifth metacarpophalangeal joints two days before entry. 
The wound was cauterized by his doctor at once. The next day the hand became 
tender and slightly swollen. On entry the local area was red and indurated and 
discharged pus. Smears showed gram-positive cocci in chains and bunches. 
With the application of heat, the infection slowly subsided during the course of 
one week. 


Case 9.— D1517C9, E. P. A man, 41 years of age, received a bite over the 
knuckle of the left hand two days before entry. He cauterized tho uound with 
iodine, but the back of the hand became swollen and tender. On entrv a small 
ragged laceration was noted surrounded by an area of cellulitis. With tho applica- 
tion of heat and splinting, tho infection .subsided in three days. 


Case 10.— D9SS31, L. B. A man, 20 years of age, received a bite over the 
metacarpophalangeal joint of the right index finger three days before entry. The 
next dav the hand began to swell and was painful to motion. On entry a .small 
dirty wound was noted from which nonfoul pus could be e.xpressed. a subcutaneou.s 
abscess w.as drained. One inlravcnoim iniect.on of neoarsphenaminc 0..-! g„,. ,vns 
given. The hand rapidly improved. 


CtSF. 11 — D152005, .T. M. • A Gf.-year-i.ld woman was bitten on the index finecr 
of the right hand four days •before entry. The finger beeamo .swollen and drained 
pus in spite of constant soaking in hot water. On entry several shallow laeera- 
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scess w£is opened. There rvas no improvement. On entry the entire iingei nas 
brawny, swollen, stiff, and tender. Pus was discharging from a wound on the dor- 
sum of the finger. An x-ray showed osteomyelitis in the phalanges of the finger 
as well as demineralization of the entire hand. Three months after the original 
injury the finger was amputated. The stump was slowly healing over. 

Case 27.— D17G087, J. S. A man, 35 years of age, received a bite over the 
first metacarpophalangeal joint of the right hand ten .days before entry. He 
reported at once to a hospital where the laceration was sutured. Three days before 
entry the wound broke down and discharged pus. The hand was painful and 
swollen. On entry there were several streaks of lymphangitis extending up the 
arm. An x-ray of the hand showed no osteomyelitis. Following poulticing and 
regression of the lymphangitis, the wound was opened and drained. The joint 
capsule was not damaged. Healing took place rapidly. 

Case 2S. — D161S9S, J. E. A man, 29 years of age, received a bite on the 
right fifth finger while confined in jail twenty days before entry. He consulted 
a doctor two days later and was advised to soak the hand in hot water. The finger 
became more swollen and tender. On examination the original wound was noteil 
over the distal joint. The entire finger was swollen, red, and tender. The distal 
joint was disarticulated. When seen two months later, the third, fourth, and 
fifth fingers of the right hand were stiff and there was limitation of motion at 
the wrist joint. Physiotherapy was instituted. 

Case 29. — ^Dlu7239, P. H. A man, 30 years of age, received a bite over the 
metacarpophalangeal joint of the index finger of the right hand seven days before 
entry. The laceration was sutured at once at another hospital. The next day 
the hand started to swell and become painful to motion. Three days before entry 
the sutures wore removed and the wound discharged pus. On entry the hand was 
swollen and the right index finger painful to motion. Foul pus was draining from 
the wound. Smears of the pus showed spirochetes and fusiform bacilli. The 
wound was opened and drained and the joint capsule found to be torn. The 
patient was given heat and rest as well as two intravenous injections of neo- 
arsphenamine. A second drainage was performed without improvement. One 
month after entry the finger w.as amputated. The stump healed over in three 
weeks' time. 

Case 30. — D1G4.309, H. R. A 22-year-old man received a bite on the left fifth 
finger seven days before entry. He was treated at once in a hospital. Two davs 
later the wound began to drain foul pus. Then the hand became swollen. On 
examination a foul dirty wound was seen on the dor.sum of the finger. Smears 
showed spirochetes and fusiform bacilli. An x-ray showed osteomvelitis of the 
second phalanx. Tic was given one injection of ncoarsphenamine. Two weeks 
after entry the distal two phalanges were disarticulated. Healing took place slowlv. 

Cake 31. — D14-10S3, 0. S. A man, 45 years of age, received a bite on the left 
fourth finger fourteen days before entry. He neglected to treat it in any manner. 
On entry there was limitation of motion of the hand with a wound on the dorsum 
of the fourth finger from which pus could be expressed. Smears showed strep- 
tococci, staphylococci, and small bacilli. An x-ray showed osteomyelitis with destruc- 
tion of the joint of the terminal phalanx. Drainage was instituted and the small 
bones allowed to sequestrate themselves. 

Case 32.— DI 88953, .T. L. A man, 32 years of age. received a bite over the 
metacarpophalangeal joint of the fourth finger of the left hand thirty days be- 
fore entry. He was treated elsewhere. After one week the inflammat'ion seemed 
to subside. Seven days before entry the site of injure became swollen and tender 
gradually increasing in extent. He had an old history of asthma and bronchitis’ 
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Smears sliowed no organisms but both liemol.vtic streptococci and stapbylocorci 
were present on culture. When the wound was drained, the joint was seen to be 
intact. Tlic infection rapidly cleared following drainage. 


Case 20. — D1S39"3, L. P. A man, 48 j-ears of age, received a bite over the 
distal joint of the index Jinger of the left hand three days before entry. Tlie 
finger became swollen and painful to motion. On entry tlie entire finger was 
swollen and painful. Tenderness was present over the course of tlie tendon sheath. 
A smear from the wounds showed spirochetc.s, fusiform baeilli, and gram-positive 
cocci. Cultures showed "mouth organisms." The patient was given 0.43 gm. 
neoarsphenamine intravenously. The tendon sheath was opened and the tendon 
found to be necrotic and slougliing. Five days later the finger was disarticulated 
at the metacarpophalangeal joint. An x-ray taken at this time showed osteomye- 
litis of the head of the metacarpal. Small serpiestra continued to di.scharge. Heal- 
ing did not take place for five months. 

Case 21. — ^D2105o3, S. R., a man, 42 year.s of age, received a bite over the meta- 
carpophalangeal joint of the right index finger six days before entry. Two days later 
the hand became swollen, tender, and painful to motion. On entry the hand was 
brawnv, red, and indurated about the laceration. An x-ray showed no fracture. 
On heat and rest the inflammation rapidly subsided. During the course of treat- 
ment, sulphanilamide and x-ray therapy, 150 r. through a 25 by 15 field were also 
given. 

Case 22. — ^DlOllSS, C. A. A 25-year-old man received a bite over the meta- 
carpophalangeal joint of the right fifth finger three days before entry. Examina- 
tion showed a .diffusely swollen hand with an area of cellulitis about the laceration. 
There were enlarged tender glands in the axilla but no lymphangitis. An x-ray 
showed no fracture. The patient signed his release the next day. 


Case 23. D194513, II. P. A man, 27 years of age, icceived a bite over the 

metacarpophalangeal joint of the thumb of the left hand five days before entry. 
Two davs before entry the hand became swollen and painful. Examination showed 
a ragged laceration surrounded by an area of cellulitis. A IVassermann test was 
positive, but the patient had an old hi.story of .syphilis for which he had been 
receiving treatment. The wound was opened and the joint capside was found to 
be intact. On heat and rest the infection rapidly subsided. 


CvSE "4 C- man, 2t> years of age, received a laceration over the 

metacarpo'plm’a"g'«' joint of the right fourth finger four days before entry. The 
a •' before entry the hand became swollen and j)ainful to motion. On entry a 
lolml area of cellulitis was seen about the laceration. On heat and rest the infection 


rapidly subsided. 
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scess was opened. There was no improvement. On entry the entire jinger was 
brawny, swollen, stiff, and tender. Pus was discharging from a wound on the dor- 
sum of the finger. An x-ray showed osteomyelitis in the phalanges of the finger 
as well as demineralization of the entire hand. Three months after the original 
injury the finger was amputated. The stump mis slowly healing over. 

Case 27. — D17(iOS7, J. S. A man, 35 years of age, received a bite over the 
first metacarpophalangeal joint of the right hand ten .days before entry, tie 
reported at once to a hospital where tlie laceration was sutured. Three days before 
entry the wound broke down and discharged pus. The hand was painful and 
swollen. On entry there were several streaks of lymphangitis extending up the 
arm. An x-ray of the hand showed no osteomyelitis. Following poulticing and 
regression of the lymphangitis, the wound was opened and drained. The joint 
capsule was not damaged. Healing took place rapidly. 

Case 28. — ^DIGISOS, J. E. A man, 2!) 3 'ears of age, received a bite on the 
right fifth finger while confined in jail twentj’ days before entrj’. lie consulted 
a doctor two daj’s later and was advised to soak the hand in hot water. The finger 
became more swollen and tender. On examination tlie original wound was noted 
over the distal joint. The entire finger was swollen, red, and tender. The distal 
joint was disarticulated. AVhen seen two months later, the third, fourth, and 
fifth fingers of the right hand were stiff and there was limitation of motion at 
the wrist joint. Phj-siotherapj' was instituted. 

Case 29. — Dlu7239, P. N. A man, SC j'ears of age, received a bite over the 
metacarpophalangeal joint of the index finger of the right hand seven days before 
entry. The laceration was sutured at once at another hospital. The next day 
the hand started to swell and become painful to motion. Three days before entry 
the sutures were removed and the wound discharged piis. On entry the hand was 
swollen and the right index finger painful to motion. Foul pus was draining from 
the wound. Smears of the pus showed spirochetes and fusiform bacilli. The 
wound was opened and drained and the joint capsule found to be torn. The 
patient was given heat and rest as well as two intravenous injections of neo- 
arsphenamine. A second drainage was performed without improvement. One 
month after entry the finger was amputated. Thu stump healed over in three 
weeks’ time. 


Case 30. — D1G4309, U. R. A 22-yeav-old man received a bite on the left fifth 
finger seven days before entry. He was treated at once in a hospital. Two davs 
later the wound began to drain foul pus. Then the hand became swollen. On 
examination a foul dirty wound was .seen on the dorsum of the finger. Smears 
showed spirochetes and fusiform bacilli. An x-ray showed osteomyelitis of the 
second phalanx. He was given one injection of neoarsphenamine. Two weeks 
after entry the distal two phalanges were disarticulated. Healing took place slowlv. 

C.NSE 31.— P1-M0S3, 0. S. A man, 45 yeans of age, received a bite on the left 
fourth finger fourteen days before entry. He neglected to treat it in any manner 
On entry there was limitation of motion of the hand with a wound on the dorsum 
of the fourth finger from which pus could be expressed. .Smears showed strep- 
tococci. staphylococci, and small bacilli. An x-ray -showed osteomvelitis with destruc- 
tion of the joint of the terminal phalanx. Hrainage was instituted and the small 
bones allowed to seipiestrate themselves. 
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On entr} an aiea of cellulitis was seen about the laceration whicli was again 
discharging. An x-ray showed no osteomyelitis or fracture. Witli gas o.'cygen 
ether anesthesia the wound was drained. The tendon was found to he frayed, 
but the joint capsule was intact. Following operation the patient developed bron- 
chopneumonia from which he died. 

C.VSE 33. D1S9719, O. St. J. A man, 29 years of age, received a bite over tlie 
index and middle fingers and the third metacarpophalangeal joint of the right 
hand nine days before entry. Five days before entry the skin overlying the areas 
became black and necrotic. Two days before entry he noted red streaks extending 
up the arm. Examination showed shallow superficial ulcers at the sites of injury 
from which a well-marked lymphangitis extended. On heat and rest the infection 
rapidly subsided. 

Case 34. ^I)14142S, F. AT. A man, 22 years of age, received a bite over the 
metacarpophalangeal joint of tlie right middle finger fourteen days before enti*}’. 
The hand did not become painful until three days before entry. On examination 
a crusted superficial lesion nas seen surrounded bv an area of induration from 
which several streaks of lymphangitis extended up the arm. Smears from the 
lesion showed only gram-positive cocci in chains. On heat and rest a superficial 
abscess localized. Following drainage the infection rapidly subsided. 

Case 35. ^DISOTCO, E. B. A man, 49 years of age, received a bite over tlie 
ventral surface of the fourth finger of the right hand eight days before entry. 
The finger became discolored and swollen. An x-ray showed osteomyelitis and 
suppurative arthritis of the proximal interphalangeal joint. The wound was 
drained. AVlien seen four mouths later, the right fourth and fifth fingers had 
developed a flexion contracture. 
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PNBUMOCOCCIC PERITONITIS 
Its Present Status 

Lawrence Edwin Arnold, jM.D., Dallas, Tex. 

(From the St. Paul’s Hospital) 

PATHOGENESIS 

T here is much difference of opinion regarding the avenue by 
Avhieh the pneumococci maj’’ reach the peritoneum. Obadalek^ be- 
lieves that the bacteria are swallowed and that they migrate through 
the intestinal wall in the region of the ileocecal valve because of 
stasis in this area. He does not believe that the genital tract can be a 
site of invasion unless the feces contaminate the vagina. Koennecke- 
also believes that the bacteria are swallowed, but that the}- enter the 
peritoneal cavity only by contamination of the genital tract by fecal 
material. Jensen,^ Wolfsohn,'* and McCartney and Eraser'^ fed pneu- 
mococcus cultures to mice ; none were able to produce peritonitis, but 
Jensen found bacteria in the walls of the intestines. 

Rischbieth® advances the view that pneumococcic peritonitis is al- 
ways secondary to septicemia. Blake and Cecil" were unable to pro- 
duce pneumonia or peritonitis by intravenous injection of pneumo- 
cocci; the animals died from the bacteremia. Jensen,® and McCartney 
and Fraser® showed that pneumococci reached the blood stream in a 
rabbit a few minutes after intraperitoneal injection. Rolleston® found 
eleven eases of peritonitis in 4,454 cases of pneumonia; Eischbieth® 
found one ease in 6,000 cases of pneumonia ; Elkin® reports three in 
1,908 cases. Peiser^® believes that the uninjured peritoneum is im- 
permeable to tlie invasion of organisms from Ihe blood stream. 

IMcCartney and Fraser® refute the hematogenous and enterogenous 
avenues of infection ; they believe that primary pneumococcic peri- 
tonitis occurs only in females and that the genital tract is alwavs the 
])ortal of entry; it follows that all cases in males are of the secondary 
type. 

DIAGNOSIS 

This disease has a predilection for children up to the age of 14 years; 
females predominate in a ratio of about 5:1. The onset is acute - oiily 
rarcly is there a ]n-odromat period of one or two days during which 
the patient complains of general malaise, cough, or gastrointestinal 
upset. The disease usually begins suddenly with nausea, emesis, and 
severe abdominal pains; the temperature is high. Constipation is the 
cx^ion and diarrhea the rule; the latter can be considered almost 
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patliog-uomonie. Tliere is frequeuey of urination. The general con- 
dition is fairly good at the onset; this is remarkable since the mor- 
tality is very high at this stage, but this can probably be explained 
by the absence of the facies abdoniinalis which one is aeciistoinecl to 
see in severe cases of peritonitis. 


C.yanosis of the face is frequently seen and there is often herpes 
labialis. The pidse is usually good in the eaidy stages of the disease. 
The early diagnosis of peritonitis is obvions ; there is tenderne.ss of tlie 
entire abdomen with muscular i-igidity; however, the rigidity is not 
as x^ronounced as in other forms of iieritonitis and may be described 
as having a doughy consistency. The leucocyte count is usually high, 
although this is not a constant finding; the count frequently reaches 
30,000 to 40,000 leucocytes per cubic millimeter of blood; the poly- 
inorphouuelear leueoej-tes usuall.y comprise 80 to 90 per cent of the 
total. A positive blood culture is obtained soon after the onset and 
it tends to remain positive until all exudate has been evacuated from 
the peritoneal cavity; the organisms in the blood stream and the 
Ijeritoneal cavity are always of the same tj’pe. Pneumococci of the 
same type can also be recovered from the spinal fluid. Bronchitis and 
• pneumonia are frequent early eomplicatiojis. The acute phase usuall.v 
ends in death a few days after the onset; however, the patient may be 


sufficiently fortunate to enter the subacute and subsequently the 
chronic stages of the disease. During the subacute phase, the tem- 
perature falls and the patient appears to be better ; the diarrhea and 
emesis cease and the abdominal tenderness diminishes. In about four 
davs the chronic phase is reached; the temperature rises and the 
abdominal circumference increases; abdominal palpation discloses 


fluctuation and fluid wave. An abscess can be outlined ; this abscess 
cometimes reaches considerable size and may lead to cachexia and 
death or may perforate through the abdominal wall, usually at the 
umbilicus Metastatic abscesses may develop iu bones and joints; 
pnenmocoeci can be recovered from these foci. 

The condition most often confused with pncumococcic pei-itonitis 
is acute suppin-ative appendicitis with or without perforation; the 
confusion is increased by the fact that the pain in the former often 
1 "ins in the right lower abdominal quadrant. However, there are a 
f^"\ioints whicli make the differentiation fairly simple. The leuco- 
cvte count is usually three or four times greater and the fever is 
' r r and higher in pncumococcic |>eritoniti.s. The jmin, tenderne.ss, 
t '^•"iditv are more diffuse in pneninococcie peritonitis. Diarrhea is 
' -acticallv every case of pncumococcic peritonitis while con- 

seen in p appendiciti.s. A final coni|ilele differentiation 

.stipation IS .,,,fXominal puncture with a lumbar j.nncture needle, 
can be mac • ‘ Inmdred peritoneal punctures to deter- 

miiie d.riau.sativc organism in peritonitis.- they were able to isolate 
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the organism in every case and in no instance was there puncture of 
the intestines. In most females pneumococci can be found in the 
cervical exudate even before the peritonitis develops. 

PATHOLOGY 

Pneumococcic peritonitis is commonlj' divided into primary and sec- 
ondary types, but this is a differentiation for convenience only; the term 
primary means merely that the origin of the infection is not known, 
while in secondary eases there is a known previous focus of infection. 
Actually, all so-called primary eases occur in females and are second- 
aiw to pneumococcic cervicitis and endocervicitis. Michant,^- in 1901, 
was the first to suggest this classification and it has since been fol- 
lowed without outspoken question. Many authors divide the pathol- 
ogy into diffuse and localized types as though they were entirelj' 
different varieties of the disease ; this is incorrect because the process 
is always diffuse in the acute and subacute stages and alwaj's becomes 
localized in the chronic phase. About 40 per cent of all pneumococcic 
peritonitis occur as complications of nephrosis; however, pneumo- 
cocci and streptococci are about equally divided in the etiology of 
nephrotic peritonitis. In nephrosis there is a low colloidal osmotic 
pressure of the blood which causes au abnormal tendency toward 
filtration of plasma from the blood stream into the peritoneal cavity. 
This ascitic fluid offers an excellent culture medium for both pneumo- 
cocci and streptococci. 

In the acute stage of the disease there are peritoneal hyperemia and 
edema with the production of a layer of fibrin over all serosal sur- 
faces; mesenteric lymphadenitis is commonly observed. In females 
there are usually hyperemia and edema of the oviducts. The peri- 
toneal cavity contains a serous exudate in the acute phase, which lasts 
only about seventy-two hours, at the end of which time the subacute 
stage is reached; this period usually lasts for about four days. Dur- 
ing this stage the exudate becomes purulent and tbe peritoneum makes 
an attempt at localization; the exudate contains large flakes of fibrin 
which cause the formation of multijile adhesions and subsequently one 
or more abscesses, 'When the absce.ss formation or localization proce.ss 
becomes complete it may be said the chronic .stage has been reached. 
These abscesses may jierforate simntaneonsly throngb the abdominal 
wall at the umbilicus or into the rectum. The bacteria nsnallv enter 
the blood stream in the acute phase and may be dejmsited in various 
])arts of the body. ])roducing pneumonia, bronchitis, pericarditis, pleii- 
J’itis. arthritis, or otitis media. 


TKEATMIiDCT 


Here, as in many other diseases, good treatment depends 
diagnosis. Most of the recorded deaths have occurred in 
wore erroneously diagnosed as acute surgical emergencies 


upon good 
ca.scs that 
and oper- 
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pathogiionionic. Tliere is freqiiencj' of urination. Tiie g-eneral con- 
dition is fairly good at tlie onset ; this is remarkable since the mor- 
tality is very high at this stage, but this can probably be explained 
by the absence of the facies abdoniinalis rvhich one is accustomed to 
see in severe cases of peritonitis. 


Cyanosis of the face is frequently seen and there is often herpe.s 
labialis. The pulse is usually good in the earlj' stages of the disease. 
The eai'ly diagnosis of peritonitis is obvious; there is tenderness of the 
entire abdomen until muscular rigidity; hoivever, the rigidity is not 
as pronounced as in other forms of peritonitis and may be described, 
as having a doughy consisteney. The leucocyte count is usually high, 
although this is not a constant finding; the count frequently reaches 
30,000 to 40,000 leucocytes per cubic millimeter of blood; the poly- 
morphonuclear leucocytes usually comprise 80 to 90 per cent of the 
total. A positive blood culture is obtained soon after the onset and 
it tends to remain positive until all exudate has been evacuated from 


the peritoneal cavity; the organisms in the blood stream and the 
peritoneal cavity are ahvays of the same tj'pe. Pneumococci of the 
same type can also be recovered from the spinal fluid. Bronchitis and 
pneumonia are frequent early complications. The acute phase usually 
ends in death a feu- days after the onset; however, the patient may be 
sufficiently fortunate to enter the subacute and subsequently the 
chronic stages of the disease. During the subacute phase, the tem- 
perature falls and the patient appears to be better; the diarrhea and 
emesis cease and the abdominal tenderness diminishes. In about four 
davs the chronic phase is reached; tlie tempei-ature rises and the 
abdominal circumference increases; abdominal palpation discloses 


fluctuation and fluid wave. An absce.ss can be outlined ; this abscess 
sometimes reaches considerable size and may lead to cachexia and 
death or may perforate through the abdominal wall, usually at the 
umbilicus. Jletastatie abscesses may develop in bones and joints; 
pneumococci can be recovered from these foci. 

The condition most often confused with pneumocoecic peritonitis 
is acute suppurative appendicitis with or without perforation; the 
‘onfusion is increased by the fact that the ]min in flic former often 
ilip rip'ht lower abdominal quadrant. However, there are a 
f uoints which make the difierentiation lairly simple. 'Die leuco- 
i ^ount is usually three or four timc.s greater and the fever is 
emdier and higher in pnenmoeoccic peritonitis. The pain, tenderiie.s.s, 

1 -litv are more diffime in pneiimococ.-ic peritonitis. Diarrhea is 
andrigici • ‘ ^f pneumocoecic peritonitis while con- 

seen in pia • ■ ;,p„endicitis. A final comiilefe ditTereni iation 
stipation is i with a Ininiiar niim-t hi... ii„ 


jen in pia * appendicitis. A final comiilefe dilTerenl iation 

tipatioii IS I puncture with a Ininiiar pnncfnre needle. 

a„ be one hundred peritoneal pnnctnres to deter- 
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line the causative oi,.<in 



ARNOLD: PNEUMOCOGCIC PERITONITIS 


559 


Wlien localization is definitely complete, drainage should be ob- 
tained ; if the patient is a female and fluctuation can be elicited in the 
posterior fornix by vaginal examination, very safe and efficient drain- 
age maj'’ be secured b}’’ posterior colpotomy. In all other eases a small 
incision should be made over the site of maximum fluctuation; in- 
cision should be made under local anesthesia ivhen possible ; if inhala- 
tion anesthesia is employed, it should be a light type, preferably 
nitrous oxide. From one to three Penrose drains should be inserted 
through the incision and left in situ until a satisfactory sinus tract 
has been established ; this may require from two to seA’^en days. 

The patient should be closely observed for several weeks after re- 
covery appears to be complete as sequelae are often delayed and 
peritoneal abscesses sometimes recur after drainage has ceased. 

STATISTICAL DATA 

Salzer^^ reports 31 cases with a mortality rate of 40 per cent; of 8 
eases operated upon during the acute stage, 6 died; he made an early 
diagnosis in 21 cases and treated them eonseiwativelj’’; 15 of these 
cases recovered. He emphasizes the importance of making a cei'vical 
smear to facilitate early diagnosis. Mathieu and DaAdoud^® report 12 
eases, all of ivliich ivere females ; each case had diarrhea and ivas pre- 
ceded by sore throat. They advise expectant treatment with drainage 
late, if at all. MeCartnej’’ and Fraser® report 56 cases, 44 per cent of 
which were females; their mortality rate ivas 42 per cent; in 11 of the 
12 males pneumonia ivas the primary source of infection. In their in- 
A'estigatiou the 3 ' found that the bacteria could not migrate through 
the intestinal wall. Tliej- feel that the bacteria enter the vagina and 
reach the peritoneal cavitj' by Avaj" of the uterus and OAuducts. 

Lipsehutz and Lowenberg^® report 13 cases with a mortality rate 
of 100 per cent ; 80 per cent of their cases ivere operated upon ; 90 per 
cent began with a sore throat; 12 of the 13 cases ivere females. Thej' 
found pneumococci in 3 vaginal smears and blood cultures Avere posi- 
tive in 9 instances. Thej- belicA-e that the genital tract is the portal of 
entiw; the}’ found a maximum amount of iiiA’oh’ement in the right 
lower abdominal quadrant; therefore, they ach-ise incision and drain- 
age in this area. 

Cole'" reports 26 eases covering an eighteen-year period at St. Louis 
Children’s Hospital; there Avere 14 deaths Avith a mortality rate of 
54 per cent. There were 10 cases of nephrosis, of AA’hich 7 died, giving 
a corrected mortality rate, exclusiA-e of this group, of 44 per cent. 
Contrary to the general belief that patients Avith pneumoeoccic peri- 
tonitis belong to the Ioaa’oi- strata of society, Cole found that all of his 
liatienls had the advantage of aA’crage living conditions. Of the 16 
nonnephrotics, 7 Averc presumably secondary to upjier resiiiratorv in- 
rcclions; 9 cases demonstrated no primary lesion. Five patients were 
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ated upon. The appallingly high mortalitj' rate in this disease could 
be materially lowered bj' correct earlj' diagnosis and expectant treat- 
ment until several days after the infection has become completely 
localized. Operation should neimr be performed until one or more 
definitelj’ localized collections of exudate can be positively elicited. 
Diagnosis can be made immediately' by peritoneal puncture and cervi- 
cal smear. There is sufficient sound and intelligent treatment neces- 
sary during the waiting period to keep the physician occupied. 

The carbon-dioxide combining power of the blood should be deter- 
mined and oxygen administered if anoxemia is present. Sufficient 
exudate slioidd be obtained from the cervix by applicator and from 
the peritoneal cavity by puncture to pz-epare cultures ; the blood should 
also be eultui-ed. The pueumoeoecus should be typed and sufficient 
antipneumoeoccic serum immediately^ administered ; 20,000 units should 
be given intravenously^ eveiy four hours during the first twenty-four 
hours; during the second twenty'-fozir hours 20,000 units should be 
given intramuscularly" evei-y four hours. A total of 240,000 units 
should be given ; serotherapy pi-obably' has little effect upon the actual 
pei’itonitis, but it decreases the possibility" of complications, more par- 
ticularly pneumonia. 


Paral 3 "tie ileus may" be conti'olled by" an indwelling duodenal tube 
with continuous suction and b.v lumbar anesthesia; 250 c.e. of blood 
should be administered every forty"-eight hours. Forty"-eight gr. (3.2 
gm.) of sulfanilamide in 400 c.c. of isotonic saline solution may" be 
given every twelve hours ; if giz'en intimvenously, the drug is elimi- 
nated by the kidneys before any benefit can be derived. The efficacy 
of sulfanilaznide in pneumococcic peritonitis is still open to debate. 
The diarrhea can be succe.ssfully controlled b.v the use of any of the 
commercial kaolin prepai'ations eitlier by ziiouth or hy retentiozi 
enemas. The patient should be allowed no food or water by" mouth; 
the fluid balance should be maintained by the use of glucose, saline, 
or Hartmann’s solution by the intravenous route. 


The treatment that defiuitel.v saved the life of the patient herein 
reported is that described by" Crocker, Valentine, and Brody',^^ the 
use of controlled ziouspecifie imnuinotransfusions. A donor is given 
fifty million killed typhoid bacilli mti-avenou.sly ; if there is no reac- 
tioii within one hour, twenty-five million additional bacteria arc ad- 
ministered A maximum reaction is reached in about eight hours, at 
which time the donor’s temperature may be from 104° to 105° F. and 
his blood mav contain from 25,000 to .30.000 haicocyte.s per cubic milli- 
meter At the peak of the reaction, the patient is given to 300 c.c. 
r zum blood bv tramsfusion. After emi-loying tln.s treatment on a 
^1 r eases of bacteremia. 1 have coiieindcd that one hundred 

""" """ ■» 

400 c.e. of bloo,! shonid bo tr...:Jbocd. 
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and 4 were positive ; vaginal cultures were positive in 7 cases. Only 
1 patient operated upon in the acute stage recovered ; all other pa- 
tients operated upon in this phase died. Bass emphasizes the impor- 
tance of A'aginal smears and peintoneal punctures as means of making 
an early diagnosis ; he believes that specific antiserum should be given 
as soon as the type of organism is determined. 

Fricke-^ reports 10 eases covering a five-year period at the Lenox 
Hill Hospital; 8 were children and there were 2 adults. Of the 8 
children, 7 were females, and both of the adults were females. Six 
of the children died and both of the adults recovered, giving a mor- 
tality rate of 60 per cent. Six of the children gave a past history of 
pertussis, an element ivliieh Fricke believes to be significant. One of 
the adults had postabortion peritonitis and ivas treated with specific 
serum without operation ; the other adult Avas operated upon. 

King-^ is an advocate of posterior colpotomy; he reports 3 cases in 
adult females I'anging from 36 to 46 years of age ; all 3 cases recovered. 
He performed posterior colpotomy in 2 eases, but in the third case no 
exudate Avas obtained and it Avas necessary to make an abdominal in- 
cision; laparotomy revealed a well-localized abscess involving the 
right oviduct, ovary, appendix, and cecum. King believes that most 
cases in females have their origin in the vagina ; he further believes 
that this disease is much more common in adult females than the 
literature would indicate. 

Glazier, Goldberg, and 'Weinstein-''’ report 1 case in a 5-year-old 
female child who recovered Avithout operation ; specific antipneuino- 
eoeeic serum Avas given credit for the recovery. Diagnosis Avas based 
only upon positive blood culture and physical signs of peritonitis. 

Hymanson-" i-eports an unu.sual ca.se in a male child 10 Aveeks of 
age; there Avere definite signs of meningitis but no indications of ab- 
dominal disease. The child died and autopsy rcA’ealed pneumococcie 
peritonitis and right interstitial pneumonia ; the brain and meninges 
Avere normal. 

Hayden and Dunpliy-" report a ea.se in a female child 6 years of 
age; on the third day of illness she Avas operated ujAon and she died 
on the sixth po.stoperatiA-e day. The.se men empha.size the importance 
of A’aginal smears and peritoneal punctures to facilitate early diagnosis. 

Sager and Raffel"'' report a ease in a 3-year-old colored female; on 
the second day of illne.ss she AA-as operated upon ; because only a smalt 
amount of exudate Avas ohsevA-ed, the aa-ouikI Avas closed Avithout drain- 
age. The eidtured exudate from the abdomen rcA-ealed pneumococei. 
The chief jmstoperative treatinent Avas the administration of large 
doses of prontylin by mouth; the authors believe that the patient's 
ultimate reeoA’ory Avas due to the prontylin. 

Oibson'”' reports 8 eases Avhieh Avero studied only from the stand- 
point of leucoeytosis; he found that the leucocytes varied from 10 000 
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operated upon during tlie chronic stage; all of these patients survived. 
Only 1 vaginal culture was obtained ; it revealed pneumococci of the 
same type as those found in the i>eritoneal cavity. Perforation of the 
abdominal wall at the umbilicus occurred in 20 per cent of all eases 
exelusiA-e of the nephrosis group. Pjieumonia and empj-ema were the 
most common complications and were A’ery important contributory 
factors toAvard death. 

Horine^® reports 7 ease.s, 4 of Avhieh died, giA'ing a mortality rate of 
57 per cent; 5 eases demonstrated dehnite primary lesioms, Avhile 2 
rcA'ealed none. There Avere 5 females and 2 males. The only fatal 
cases Avere those operated upon during the first Aveek of the disease; 
all cases operated upon during the chronic stage recovered. Ilorine 
belieA'es, and rightfully so, that operatiA'e interA'ention prior to definite 
localization AAnll lead only to disaster and a continued high mortality 
rate in this disease. Another advocate of late surgery is Ciminata,’” 
Avho reports 8 cases, none of Avhich rcA-ealed a primary focus; his mor- 
tality rate Avas 50 per cent. Tavo patients Avere operated upon during 
the acute stage and 2 during the subaente phase; all 4 of these patients 
died; 4 patients Avere operated upon during the chronic stage and all 
recovered. 

MacLeod and Farr-" report 6 eases, all of AA’hich Avere complications 
of nephrosis; 4 patients died, giA-ing a mortality rate of 66 per cent; 
the ages Avere from 2 to 7 years; there Avere 5 males and 1 female. 
They found pneumococci of the same type both in the throat and in 
the peritoneal caA'ity in all eases. They had been making periodic 
throat smears on a group of 12 children Avith nephrosis; 3 of the chil- 
dren AA'ho developed pneumococeic peritonitis rcA'ealed jmeumococci in 
throat culture before the onset of the peritonitis; in the 3 other eases 
the throat culture became positiA-e soon after the onset of the peritonitis. 

Johnston-^ reports 5 eases, all of AA'hich died; the ages A'aried from 
4 to 53 years; there Avere 3 females, 1 male, and the sex Avas not stated 
in the fifth case. Pour patients Avcre operated upon during the acute 
stage and 1 during the chronic phase; the latter patient Avas operated 
upon a second time tAvo Aveeks after the first operation because of the 
formation of a ucav abscess; at autopsy an acute process Avas found 
at the base of the left lung. This group further strengthens the argu; 
nient in favor of late surgery. 

Bass"" reports 19 cases coA’ering a tAA’eh'e-year period at IMount Sinai 
Hospital; there AA-ere 11 dentins, gmiig a mortality rate of 58 per cent; 
all eases Avere females from 16 months to 10 years of age. His mor- 
tality rate is exactly the same as that of Schonenberger"" computed 
on 376 cases. 214 of AA-hicli died. Ba.ss reports that 12 of his patients 
Avere operated upon and of these 7 recoA’ercd ; 1 patient underAvent 
spontaneous perforation Avith recoA'ery. .Six patients Avere not oper- 
ated upon; all ol these died. Blood cultures Avere secured in 12 cases 
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and 4 ivere positive ; vaginal cultures were positive in 7 cases. Only 
1 patient operated upon in the acute stage recovered; all other pa- 
tients operated upon in this jihase died. Bass emphasizes the impor- 
tance of vaginal smears and peritoneal punctures as means of making 
au early diagnosis; he heliei’es that specific antiserum should he given 
as soon as the type of organism is determined. 

Frieke-^ reports 10 eases covering a five-year period at the Lenox 
Hill Hospital; 8 were children and there were 2 adults. Of the S 
children, 7 were females, and both of the adults ivere females. Six 
of the children died and both of the adults recovered, giving a mor- 
tality rate of 60 per cent. Six of the children gave a past history of 
pertussis, an element which Fricke believes to be significant. One of 
the adults had postabortion {leritonitis and was treated with siieeific 
serum without operation ; the other adult was operated upon. 

King-'' is an advocate of posterior eolpotomy; he reports 3 cases in 
adult females ranging from 36 to 46 years of age ; all 3 cases recovered. 
He performed posterior eolpotomy in 2 cases, but in the third case no 
exudate was obtained and it was necessary to make an abdominal in- 
cision; laparotomy revealed a well-localized abscess involving the 
right oviduct, ovary, appendix, and cecum. King believes that most 
cases in females have their origin in the vagina ; he furtlier believes 
that this disease is much more common in adult females than the 
literature would indicate. 

Glazier, Goldberg, and Weinstein-® report 1 case in a 5-year-old 
female child who recovered without operation ; specific antipneuiao- 
coccie serum was given credit for the recovery. Diagnosis was based 
only upon positive blood culture and physical signs of peritonitis. 

Hymanson-' reports an unusual case in a male child 10 iveeks of 
age; there were definite signs of meningitis but no indications of ab- 
dominal disease. The child died and autopsy revealed pneumococeie 
peritonitis and right intei’stitial pneumonia ; the brain and meninges 
were normal. 

Hayden and Dunph.v-® report a case in a female child 6 years of 
age; on the third day of illness she was operated upon and she died 
on the sixth postoperative day. These men emphasize the importance 
of vaginal smears and peritoneal punctures to facilitate early diagnosis. 

Sager and RafteP® report a case in a 3-year-old colored female ; on 
the second day of illness she Avas operated upon ; because only a small 
amount of exudate was observed, the ivound was closed without drain- 
age. The cultured exudate from the abdomen revealed pneumococci. 
Tlie chief postoperative treatment was the administration of large 
doses of prontylin by mouth; the authors believe that the patient’s 
ultimate recovery was due to the pi-ontylin. 

GibsoiF" reports S cases which were studied only from the stand- 
point of leucocytosis ; he found that the leucocytes varied from 10,000 
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oiDeratecl xipon during tlie eJironie stage; all of these patients survived. 
Onlj' 1 v'aginal culture was obtained; it revealed pneumococci of tlie 
same ty 2 :)e as those found in the peritoneal cavity. Perforation of the 
abdominal wall at the umbilicus occurred in 20 per cent of all cases 
exclusive of the nejvhrosis group. Pjieumonia and emiu’^Ri'T were the 
most common complications and were very important contributory 
factors toward death. 


Horine^® reports 7 eases, 4 of which died, givnng a mortality rate of 
5 1 per cent ; 5 cases demonstrated definite primary lesions, while 2 
revealed none. There were 5 females and 2 males. The only fatal 
eases were those operated uijon during the fii'st week of the disease; 
all eases operated upon during the chronic stage I’eeovered. Horiiie 
believes, and rightfully so, that ojjeratiA'e intervention jorior to definite 
localization will lead only to disaster and a continued high mortality 
rate in this disease. Another advocate of late surgery is Cimiiiata,’’’ 
who reports S eases, none of rvliieh rmvealed a primary focus ; his mor- 
tality’ rate was 50 jDer cent. Two patients were operated upon during 
the acute stage and 2 during the subacute phase; all 4 of these patients 
died; 4 patients were operated upon during the chronic stage and all 
recovered. 

MacLeod and Farr=« report 6 eases, all of which were complications 
of nephrosis; 4 patients died, giving a mortality rate of 66 per cent; 
the ages were from 2 to 7 y’ears; there were 5 males and 1 female. 
They found pneumoeoeci of the same ty])e both in the tliroat and in 
the peritoneal cavity in all eases. TJiey had been making periodic 
throat smears on a group of 12 children with neiiJirosis ; 3 of the chil- 
dren who developed pneumoeoceie peritonitis revealed pneumococci in 
throat culture before the onset of the peritonitis; in the 3 other cases 
the throat culture became positive soon after the onset of the peritonitis. 

Johnston"^ reports 5 cases, all of Avhi(*h died; the ag’cs ■\'aried from 
4 to 53 years; there were 3 feinale.s, ] male, and the sex was not stated 
in the fifth case, hour patients vere opercuted upon during the acute 
stage and 1 during the chronic phase; the latter patient was operated 
upon a second time two ueek.s <iftei the first operation beeanse of the 
formation of a new absee.ss; at autoj)sy an acute process was found 
at the base of the left lung, fliis gioiip lurther strengthens the argu- 


ment in favor of late surgery . 

Bass-- reports 1.6 cases covering a twelve-year period at yiount Sinai 
Hospital; there were 11 deaths, giving a mortality rate of 58 j)er cent ; 
all cases were females from 10 months to 10 years of age. His mor- 
talitv rate is exactly the .same as that of Schonenberger-'" computed 
on 376 cases. 214 of which died. Ha.ss reports that 12 of his patients 
L-e operated upon and of the.se 7 recovered; 1 patient underwent 
ontm eous perforation with recovery. Six patients were not oper- 

mU of these died. Blood cultures were secured in 12 cii 
ated upon; all oi uu. 
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the vaginal exudate. The patient was immediately given 20,000 units of Type V 
antipneumococcic serum intravenously; this injection was repeated every four liours 
until 120,000 units had been administered. During the next twentj--four hours, 
20,000 units were given intramuscularly every four hours until an additional 120,000 
units had been given. 

Fifty-two hours after admission, the patient developed dyspnea, cyanosis, and 
coarse crepitant r&les over the entire chest; there was a sudden rise in sublingual 
temperature from 102.6 to 105“ F. and the pulse rate became elevated from 126 
beats per minute to 154 beats. A bedside chest roentgenogram revealed bilateral 
diffuse bronchopneumonia; the patient soon developed a cough w'hich produced a 
mueosanguineous sputum; this sputum was found to contain Type V pneumococci. 
Immediately after the onset of pneumonia, serotherapy was resumed to the extent 
of 120,000 units over a twenty-four-hour period ; the patient was also given two high 
frequency radiations of the chest each day. Because of the large amount of fluid 
in the alveoli, the volume fluid intake was diminished by substituting 50 c.c. of 
50 per cent glucose for the liter of 5 per cent solution. Transfusions of 300 c.c. 
of whole blood were given every other day. 



The right lung responded well to treatment, but five days after the onset of 
pneumonia the left lung developed distant breath sounds and a flat percussion note; 
a roentgenogram displayed left pleural effusion and patchy pneumonitis of the left 
lung; the right lung revealed no pathology. At this time the blood culture again 
showed Type V pneumococcus and the carbon-dioxide-combining power of the blood 
was 58 volumes per cent. On this day the patient became moribund and it became 
evident that more drastic treatment was necessary if death was to be averted. 
Several cases of bacteremia had previously been saved by use of the controlled non- 
specific immunotransfusions of Crocker, Valentine, and Brodyis so it was decided 
to attempt this form of treatment. A suitable donor was given one hundred million 
killed typhoid bacilli intravenously and fifty million were injected one hour later. 
At the end of seven hours his sublingual temperature was 104.2° F. and his blood 
revealed 40,000 leucocytes per cubic millimeter; at this time 300 c.c. of blood was 
withdrawn and injected into the patient. Within twenty-four hours there was a 
dramatic response and the patient roused from her moribund state; two more of 
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to 50,000 per cubic iiiillimeter of blood and that tbe polyiuorplio- 
iiuclear leucocytes represented 87 to 97 per cent of tbe total count. 
He believes that both tbe leucocyte count and polyniorpbonuclear 
percentage are sutBciently bigb in inieunioeoccie peritonitis to be diag- 
nostic. He reports control cases to illustrate tbe difference between 
pneumoeoccic and other forms of peritonitis. 


TYPICAL CASE REPORT 


Tlie patient, a wliite, unmarried, female stenographer, IS year.s of age, was ad- 
mitted to St. Paul’s Hospital by ambulance on May 10. Her chief complaint was 
.severe cramping pain in the lower abdomen. From jMay S to May 13 she liad ex- 
perienced a menstrual period which was normal in amount, duration, and cycle. 
Twenty-four hours after menstruation ceased, bleeding was resumed; the hemor- 
rhage was profuse and manj- clots were passed. This bleeding was accompanied by 
increasingly severe lower abdominal pain; there was nausea but no emesis. There 
had been a moderately profuse vaginal discharge for three day's previous to the 
onset of the last menstruation; there had been no previous vaginal discharge and 
all previous menstrual periods had been normal in amount, duration, and frequency. 
There were no other symptoms associated with the present illness and the past his- 


tory was irrelevant. 

Examination revealed a well-developed and well-nourished patient lying quietly 
in bed; she displayed an anxious facies and was obviously acutely ill. The sub- 
lingual temperature was 103.4° F. and the pulse rate was 126 bents per minute. 
The blood pressure was 104 systolic and 02 diastolic. Systems above the dia- 
phragm failed to reveal any evidence of pathology. The abdomen revealed a board- 
like rigidity, which was graded four, and diffuse tenderness, graded four; distention 
was graded only one. Because of the extreme rigidity, no viscera were palpable. 
Vacinal examination revealed total absence of the hymen; the cervix was soft and 
semipatulous. Abdominal rigidity prevented adequate bimanual examination. The 
vagina e.xuded a dark, serosanguineous fluid, a specimen of which was collected for 
smear and culture. The smear revealed a predominance of gram-positive lancet- 
shaped diplococci and the culture produced a pure strain of Type V pneumococcus. 
Blood count on admission revealed 10.5 gm. of hemoglobin per cubic centimeter; 
there were 4,040,000 erythrocytes and 7,040 leucocytes per cubic millimeter; 02 per 
cent of the total leucocytes were polymorphonuclear cells. The color index was 0.9 
and the nuclear index was 3.6. A cathetcrized urine specimen showed albumin, 
craded one; microscopic examination displayed pus cells, graded one; finely granular 
casts graded four; and hyaline ca.“ts, graded one. The sedimentation rate was 117 
mm at the end of one hour; the erythrocytic volume pack was 37 c.c. per 100 c.c. 
of blood. The blood AVas.sennann, Kline, and Eagle tests were negative. 

-w-iion the vaginal smear displayed bacteria having the morphologv of the pneu- 
moro cu", it wim decided to a.s.sume that the patient - 

r:::cic peritonitis; wifliorn waitmg^^ 


ic patient uas siiflforing from pneu- 
results of the culture, treatment was 


i ni*fnrclintrlv Because of the excessively liiph mortnlity rate in earlv surp:ery 
begun ace h. ,,os,p„ne al„lominal drainage until it 

"loitive that localization was complete. However, while awaiting this localiza- 
was Pf”"" becoming niorihiind; therefore, rati.er heroic treatment 

tion, the p. waiting results on ciiltiire.s of blood and vaginal exudate, 

w-as begun win ‘ ,„,.s introduced and eonlimious suction c.siablishcd ; 

A Levin tyTC isotonic .".nlme solution was given ir ’ 

1 L. of 5 per cent gluco.e II 


intravenously overv 


' " , Fortv (3.2 pm,) of pronty m ,n -100 r.e, of i.otonir saline 

eight hours. Fo - every twelve hours. Tivenly.four hours after 

solution was given . ,^- 3 , found in cultures from both the blood and 


so, u ion eiinicsioceus 

admi.ssion, a type i 
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these imniunotransfiisions were given at fortr-eight-lioiir intervals. Following these 
transfusions, the patient made a very spectacular improvement. On June 0, three 
weeks after admission, tlie abdomen was distended to grade four and liad a con- 
sistence sometimes described as doughy; there was no longer any frank rigidity 
present. It was felt tliat tiie exudate was well localized so a 1 ineii (2.5 cm.) in- 
cision was made in tlie midline just below the umbilicus; 2,500 c.c. of thick purulent 
exudate was withdrawn and two Penrose drains were inserted. The peritoneal 
exudate produced a pure culture of Type V pneumococcus. 

On June l.I the patient’s condition was good; the temperature and pulse were 
normal, and the abdominal incision rvas draining well. Boentgenogram of the chcfJt 
revealed only a small amount of fluid at the left base; the blood culture was negr- 
tive for the first tinre. The patient rvas returned to her home on this date under 
close observation. 

On July 14, approximately two mouths after onset, the sublingual temperature 
was 101.(1° P. and the pulse rate was 1.12 beats per minute; the abdomen was 
scaphoid and displayed no tenderness, rigidity, fluctuation, or masses. The entire left 
chest revealed a flat percussion note and absence of breath sounds; the mediastinal 
contents were displaced to the right. The left pleural cavity was aspirated and 540 
c.c. of thick purulent exudate was withdrawn. A Po. IS catheter was placed in the 
pleural cavity through the space between the sixth and seventh ribs in the post- 
axillary line and sutured in place. This pleural exudate produced a pure culture of 
Tj’pe V pneumococcus. The chest drained during the following five weeks, after 
which time the patient made an uneventful recovery; she has consistently gained 
weight and has enjoyed excellent health since her illness. 


SU.MJIARY 


The pre.seiit .sttitus of pneunioeoecie peritonitis has been reviewed and 
a typical ease presented ; this ease was carefnlly followed both from h 
clinical and a laboratory point of view. The Type V pneumococens 
was fir.st found in the vaginal exudate during the existence of an acute 
generalized peritonitis,- tlie.se organisms were then found in the sputum, 
blood, and later fh the abdominal and pleural exudates. 

There has been employed a new treatment, the use of -which has }iever 
before been reported in pneumococcic peritonitis. It is earnestly and 
profoundly felt that this treatment, controlled nonspecific imnninotrans- 
fnsions, was solely re.sponsiblc for the rceov-ery of this patient; she not 
onlv failed to improve under prontylin and si)eeifie serotherapy hut 
actually became worse during tl.eir n.sc. 
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ENZYME STUDIES IN EDEMA OF THE PANCREAS AND 
ACUTE PANCREATITIS 


H. L. Popper, M.D., Chicago, III. 

(From the Department of Gastro-Inteslinal Fesearch, Michael Fcesc Dospital) 


T he clinical picture of edema of the pancreas ■was observed first bj’ 
Archibald^ and deseribed as clinical entitj- by Zoepffel." Some ob- 
servers believe that edema of the pancreas is an infiammatory process, 
associated usuallj- with infections of the biliary system, while others 
see in it a precursor of pancreatic necrosis; in other words, the diverg- 
ing opinions represent the concept of inflammation with or without 
infection versus the concept of fermentative ehanges. 

Archibald believes that edema of the pancreas represents an inflam- 
matory but not an infectious process, like an aseptic inflammation fol- 
lowuig injection of croton oil.^ 

Edema of the pancreas can easily be produced in animals. A few 
minutes after the injection of bile or some other substances into the 
pancreatic duct an uiterstitial edema appears which spreads very 
quickly over the pancreatic gland and reaches its maximum in fifteen 
to thirty minutes after injection. This amazingly fast spreading of 
the process is hardly compatible with the assumption of an inflamma- 
tory basis. The question rather arises whether we may not be dealing 
with a diffusion of pancreatic juice in consequence of intrapancreatic 


activation of enzymes. 

Mann and Giordano^ and Rich and Duff^ believe that injections into 
the pancreatic duct rupture ductules and acini, thereby permitting 
pancreatic juice to diffuse into the interstitial tissue of tlie gland and 
to produce inflammation. We have met their objections and believe 
we have disproved them. 

The following experiments were performed to study this problem: 
Pancreatic edema was produced in a scries of dogs by injection of gall- 
Ifladder bile liver bile, or olive oil m amounts of 0.1 to 3 c.c. into tlie 
main pancreatic duct and suhsequent ligation of the duct. In each 
Tncc a marked interstitial and suhcapsular edema of the pancreatic 
, % ranidlv. About fifteen minutes after injection, a few 

d ''ns of suhcapsular fluid were aspirated after the capsule had been 

instanee of the pancreatic duet, a bloody fluid 

foimd in Rm abdominal cavity of these days, which increased in nriioun, 
-^..1 ree pcamnuen, 
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as time progTessed. The appearance of this exudate uas noted in 
experiments in which tlie capsule of the pancreas M’as not incised, as 
well as in experiments in which it had been i^erforated for aspiration 
of subeapsular edema fluid. An analysis of this exudate was per- 
formed in three cases and revealed the ijresence of liigh concentrations 
of amylase and lipase (Table I). These enzymes of the peritoneal fluid 
might be derived directly from the pancreas due to further diffusion 
of pancreatic juice or they might be due to an increased concentration 
of enzymes in the exuding blood and serum. 

Serum amylase was determhied in Experiments 2, 7, and S; no re- 
markable changes were noted within two hours in Experiments 2 and 
7. In Experiment S serum amylase and lipase were followed over five 
hours and both showed distinct increases, due evidently to gi-adually 
increasing pathologic changes of the pancreas which could be observed 
in the course of the experiment. However, the rise of amylase and 
lipase values in the blood did not reach by far the enzyme concentra- 
tions found in the exudate and began after two hours, while the rise 
in the e.xudate became apparent after one hour. This shows that the 
enzyme contents of the peritoneal fluid could hardly be derived from 
the blood, but originated from the pancreas itself. 

Artificially produced edema of the pancreas in dogs offers very much 
the same pathologic picture as in man. It seems reasonable therefore 
to assume that in man also pancreatic edema may be produced by intra- 
pancreatic activation and comsequent diffusion of pancreatic juice and 
that, as in the dog, the edema fluid will contain pancreatic enzymes. 
This has not been investigated as yet. 

Since edema as well as necrosis of the pancreas seems to develo]) as a 
consequence of intrapancrcatic activation of pancreatic enzymes, we 
mav assume that in both instances a diffusion of pancreatic juice into 
the peritoneal cavity may occur. T have been able to prove this in 
operative cases of pancieatic disease in man. 

A. hi'di concentration of amyla.se was found in tlie peritoneal fluid 
of each of nine cases I oiierated upon. Two of tliem Iiad edema of the 
pancreas four had acute pancreatitis with fat necrosis, and three liad a 
hemorrhagic necrosis of the pancreas. 

m.sCl'.sSION' 


We believe that such small amounts of tlnid as 0.] e.e., i.e. 2 drops, 
,,,,ot possible rupture ductules or acini, flicli and Duff used amounts 
Tio 10 ce 'of fi'iif^- amounts which seem .so larjre tliat we agree that 
• 1 i.,nv,.Te to the gland may be produced by tlicrn. The aliovc 
y.sica f . < Archilmld had been unable to produce 

’7 L pancreas bv injection of O.To c.c. of bib, hpo a pan 
nnges of t! y therefore, that larger amounts of bile pro 

„t,e duct, and tne 


into a jian- 

1 and thev icei. ■''rgcr amounts of bile pro- 

elcma' ctc by Jih.'sical damagi- to the gland. As main proof 
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for their contention, they showed that India ink injected into a pan- 
creatic duct in amounts of 3 c.c. and more could be seen in the inter- 
stitial tissue in microscopic sections. We have convinced ourselves that 
microscopic study of such preparations is inconclusive because India 
ink is spread over the tissue during the process of, sectioning. We can- 
not explain why Archibald did not obtain changes of the pancreas 
with 0.75 c.c. of bile, wdiile we w'ere able to produce edema wuth 0.1 c.c. 
only; but we feel that Rich and Duff are wrong in their assumption 
that bile damages the pancreas through the primary phj^sical damage 
of injection. Since pancreatic enzymes w'ere found regularly in the 
edema fluid of the pancreas and in the peritoneal exudate, w'e must 
assume that a diffusion of pancreatic juice occurred through cell mem- 
branes, normallj' impermeable to it. It is probable that physicochemical 
changes of the pancreatic ferments are responsible for this diffusion. 


Table II 

Hu-WAN Peritoneal Exudate 


CASE 

KO. 

PATHOLOGIC CONDITION OF 
PANCREAS FOUND AT OPERATION 

PERITONEAL 

EXUDATE 

AMYLASE 

BLOOD 

AMYLASE 

1 

Edema 

2,000 

128 

2 

Edema 

8,000 

1,000 

3 

Acute paiicieatitis with fat necrosis 

256 

32 

4 

Acute pancreatitis with fat necrosis 

8,000 

512 

5 

Acute pancreatitis witli fat necrosis 

1,000 

64 

6 

Acute pancreatitis with fat necrosis 

512 

32 

7 

Hemorriiagic necrosis 

4,000 

256 

8 

Hemorrhagic necrosis 

256 

32 

9 

Hemorrhagic necrosis 

2,000 

128 


The above observations are in line ivith previous experiments and 
oliservations of mine”’ w’hich show^ed tliat reflux of pancreatic juice 
into the biliary system may be followed by diffusion or transudation 
of an activated mixture of pancreatic ferments and bile through the 
intact walls of the gall-bladder and bile ducts into the peritoneal cavity 
(Popper"’ ®). 

SUMMARY and CONCLUSIONS 

In artificially produced edema of the pancreas of dogs high concen- 
trations of pancreatic enzymes were found regularly in the subcapsular 
edema fluid of the pancreas. Edema of the pancreas seems to be due 
to diffusion of activated pancreatic juice through the intact ducts into 
the tissues of tlie pancreas, and not to mechanical rupture of ducts, 
etc. Large amounts of amylase and lipase were demonstrable in the 
peritoneal exudate some time after the development of pancreatic 
edema. 

Activated pancreatic juice obviously diffuses into the interstitial tis- 
sue of tlie gland first and later on into the iieritoneal cavity. These 
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same conditions seem to exist in human patliology since in every one of 
a number of cases of acute pancreatic disease in man examined by me, 
a high amylase concentration was found in the peritoneal exudate. 

The author gratefully aclinowledges advice and help from Drs. H. X'echeles, F. 
Neuwelt and E. Spier from tliis department, and from Drs. D. J. Cohn and I. Kaplan 
from the Department of Chemistry. 
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DIFFUSION OF PANCREATIC ENZYJMES THROUGH THE 
INTESTINAL WALL IN ILEUS 

H. L. PopPEK, M.D., Chicago, III. 

(From the Department of Gastro-Intestinal Fesearch, Michael Eeese Hospital) 

I N PREVIOUS observations on man I have been able to demonstrate 
that under certain conditions the extrahepatic biliary system may be- 
come permeable to bile and pancreatic juice after the latter has entered 
it by refl-ux.^"^ Following this work it seemed natural to investigate 
whether a mixture of bile and pancreatic secretion, such as would ac- 
cumulate in the duodenum under conditions of obstruction, would pene- 
trate through the living, unperforated duodenal wall. 

The method of our experiments was as follows; In five dogs the 
duodenum was ligated under nembutal anesthesia just below the pylorus 
and somewhat below the junction of the accessory pancreatic duct. 
Thus the portion of the duodenum which contained the openings of 
bile and pancreatic ducts was shut off from the rest of the intestines 
without interference with the blood supply. The secretion of pancreatic 
juice and of bile was then stimulated by intramuscular injection of 
meeholyl, deeholin,* or eserine. The experiment was continued for five 
to seven hours. At that time the loop was distended and its serosa 
slightly congested. The loop was excised and opened. It was filled with 
bile-stained fiuid. Its wall and mucosa appeared grossly normal. His- 
tologic examination revealed infiltration of the intestinal wall with 
round cells, but did not show necrotic or acute inflammatory change 
and the epithelial lining of the mucosa appeared normal. Neither 
pancreas nor liver showed any change. 


Table I 


EX- 

PERI- 

MENT 

NO. 

ENZYME 

CONCENTRATION IN EXUDATE AFTER 

CONCENTRATION IN SERUM 

AETER 

1 HR. 

2 HR. 

3 HR. 

, 5 HR. 

7 HR. 

0 HR. 

1 HR. 

3 HR. 

1 5 HR. 

1 

7 HR. 

1 ' 

Amylase* 




■yiiiiB 


mm 





2 

Amylase 



2,000 


512 






.3 

Amylase 


32 


041 

04 

HIB 

04 

04 


64 

4 

Amylase 


256 









f) 

Amylase 

G4 


2,000 

512 

512 

32 

04 

256 

256 

256 


Lipase t 

1.2 


2.05 

1.45 





1 0.2 



♦Wohlgemvith method (d 38).^ 
30 

tCrandall and Cherry method.*^ 


Received for publication, September 28, 1939. 

*We ackno^Yledge gift of these sxtbstances by Merck & Co. and Riedel de Haen 
respectively. 
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Iwo to three liours after the begiuning of tlie experiments, a varvim^ 
amount of markedly bloody exudate was found in the peritoneal cadt.- 
Determniations of enzymes in the aspirated fluid revealed relatively hicrh 
concentrations of amylase in Experiments 1, 2 and 5. In Experiment 
no increased ^lue of amylase was found. In the latter animal the 
stomach was filled up with imdigested foodstuffs, although it had been 
fasted for sixteen hours; this animal probably was sick. A moderate 
increase of amylase was found in Experiment 4 already after two hours, 

but the animal died a short while later, probably due to overdosage 
ot inecholj'l. ? 

Determinations of trypsin were not practicable on account of admix- 
iire of blood. Only a few determinations of lipase were performed. 
Tim presence of high concentrations of amylase was considered to he 
sufficient to indicate the presence of pancreatic secretions. 

Amylase was also determined in venous blood which was drawn at 
the beginiung of each experiment, and in Experiments 1 and 2, five 
louis. 111 xiieunients 2 and 3, one, tliree, five, and seven hours after 
beginning_ of duodenal obstruction. In Experiments 1, 2, and 5, in 
which diffusion of pancreatic enzymes into the peritoneal cavitv was 
demonstrable a moderate increase of blood amylase was found which, 
however, by far did not rcacli the value found in the peritoneal exudate. 

It IS interesting to note that in E.xperinient 3, which did not show an 
increase of amylase in the exudate, likewise no increase of blood amvlase 
was found. 

The question arises what tlie cause of the increase of blood amylase 
may be. Since neither gross nor microscopic chaimes were found in the 
pancreas, we are inclined to assume that tlie increase of amylase in 
the blood is caused by alisorption of pancreatic enzymes from the bloody 
e.xudate in the peritoneal cavity into the lymph or blood stream; tliis 
assumption is supported by the results of Experiment 3. Further re- 
search is directed to answer this question. 

The findings reported in this paper may throw li-rJu on the old 
question of the mechanism of the inerca.se of panereaHc enzymes in 
the blood in acute pancreatic disea.se.s. Everybody who had occasion 
to observe a great number of en.ses of acute pancreatitis knows that 
those cases with more peritoneal exudate generally have higher eoncen- 
trations of am.vlnse in the blood than the more “dry" eases (Walzel) 

srJiii.\KY -VN'i) ro.xmr.sio.vs 


In five dogs complete obstruction of the duodeniim was produced by 
liaaturcs .just below the pylorus and below the duel of .Santorini. The 
sewretion of bile and pancreatic juice was stimulated by drugs. Al- 
though the obstructed duodenum was distended, its tissues were not 
devitalized nor did perforation o<>enr. Pancreas ami liver were found 
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to be normal. Bloody peritoneal exudate contained large amounts of 
amylase in most animals. Blood amylase gradually increased during 
the course of obstruction, but it did not reach the values found in the 
peritoneal exudate. Like in the case of permeability of an intact gall 
bladder after injection or reflux of pancreatic juice, the intact intestinal 
wall is permeable to pancreatic enzymes in the case of experimental 
obstruction. The bearing of these observations on high ileus in the 
human is evident. 

The author gratefully acknowledges advice and suggestions from Dr. H. Necheles. 
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THE EFFECT OF PKEDIGESTED FOOD ON EXPERIMENTAL 

PEPTIC ULCER 

Edward S. Emery, Jr., AI.D., Robert Zollinger, M.D., and 
Robert B. Rutherford, M.D., Boston, Mass. 

(From the Department of ’Medicine and the Department of Surgery, Deter Dent 
B)igjiam Hospital, and the Laboratory of Surgical Desearch, 

Harvard Medical School) 

' I ’HE concept that jieptic ulcer depends upon some nutritional dis- 
turbance or some as yet unlaiown deficiency seems to have fully 
as much experimental support as other well-known theories. Weeeh 
and Paige'^ found that, of twenty-two dogs Avhieh were kept on a low 
protein diet in a study of .nutritional edema, 36 per cent developed a 
true peptic ulcer. An additional 23 per cent showed superficial ero- 
sions of the gastric and duodenal mucosa. Bollmaii and Mann^ re- 
ported that many animals on which Eck fistulas ivere produced ulti- 
mately died of a pejitic ulcer. Furthermore, many experimental proce- 
dures designed to test the effect of an unneutralized acidity interfere 
with the intestinal physiology which, in turn, may alter the animal’s 
nutrition. 

It is obvious that drainage of the entire duodenal contents into the 
lower ileum or exteriorizing the biliary and pancreatic ducts must 
seriously affect digestion. The ingenious method of Matthews and 
Dragstedt,^ by ivliieli the gastric juice was conducted through a rubber 
tube for a distance doiN n the jejunum, would seem to distiu'b digestion 
less than many otlier studies. However, it does not eliminate the pos- 
sibility tliat some factor is deranged by tlic failure of the stomach 
contents to mix with the other juices at a higli level in the tract. Other 
experiments planned to <noid a disturbance in nutrition produce one 
or both of two distinctly abnormal condition.s: a complete inability 
of the gastric juices to be neutralized normally, a condition not proved 
to occur in man ; the hydrochloric acid is brought into contact with a 
portion of the intestines which docs not normally receive it. There- 
fore, a summary of the evidence shows that most of the experimental 
procedures which produce an nicer analogous to those which occur 
in man inject one or more ol three phases foreign to man into the 
situation. 

Clinical studies of patients with pei)lic ulcer do not conflict with the 
experimental observation.s. The cyclical behavior of the disea.so is no 
different from that of pernicious anemia. The failure of clinicians to 
recognize any gross disturbance in nutrition would not seem to rule 

tor piiMIcntlon, S-'pt.n^b-r dc If-.-.f. 
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out a deficiency as an etiological factor wlien one considers the pro- 
longed failure to recognize a disturbance in nutrition in sncli deficiencies 
as pernicious anemia and beriberi. The fact that there appears to be 
an ulcer diathesis and some evidence that the disease runs in families 
is as compatible with the theory of a disturbance in nutrition as with 
the other suggested causes. Therefore, it seems reasonable to consider 
the question of nutrition more thoroughly. 

It appeared desirable to study this hypothesis by trying to correct 
the disturbance in digestion resulting in dogs upon which snrgical 
drainage of the duodenum has been performed. That this might be 
overcome if the animals were given food •which had gone throngh all 
the normal processes of digestion in the upper intestinal tract of con- 
trol animals ivas our premise. Our first problem became one of devis- 
ing a means for obtaining such food. After several attempts, one of 
us (E. Z.) contrived a form of fistula which would permit the insertion of 
a tube in the duodenum of an otlierwise normal animal.® By this means 
we were able to obtain sufficiently large quantities of chyme to suppB" 
the dogs on which Maun-Williamson operations had been performed. 

SIETHODS OP STUDY 

As a preliininaiT step, high jejunal fistulas were made in three dogs. 
After the wound had sufficiently healed and the dogs were eating the 
regular kennel diet of horse meat and bread, food was removed from 
the jejunum in the following way. The animals were brought into the 
laboratory and given a quart of milk containiug 450 gm. of a prepared 
dog food, known as checkers. Checkers was used because it is a com- 
plete food and because it could be broken into such small pieces that 
it rarely plugged the aspirating tube. From thirty minutes to one 
hour after completion of the meal, a tube 11 mm. in diameter was 
inserted through the fistula into the jejunum. Mild suction was in- 
stituted by means of siphon drainage, and the material was aspirated 
into a bottle. Usually from 300 to 1,000 c.e. could be collected after 
one meal. The material was alkaline to litmus and was brown in color 
due to the bile that it contained. The chyme was then stored in the 
icebox until it was needed to feed the experimental dogs. 

After a sufficient amount of this material was at hand, four Mann- 
Williamson dogs were prepared. These animals were in good health 
at the time of operation and averaged about 14 kg. in weight. The 
general routine was the same in all experiments. Approximately one 
week after operation small feedings of ground horse meat and bread 
were begun. To this diet supplemental feedings of milk and jejunal 
chyme were added. Because the animals frequently objected to this food 
it was necessary to omit the chyme from time to time and give milk or 
meat to pl■e^ent the animal’s losing an undue amount of weio'ht "When 
anorexia became pronounced, they were fed milk and jejunal juice 
through a stomach tube. ' ' 
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T he concept that peiJtie ulcer depends upon some nutritional dis- 
turbance or some as yet unlniomi deficiency seems to liave fulF 
as much experimental support as other well-known tlieories. Weeeli 
and Paige^ found that, of Uventy-two dogs which were kept on a low 
protein diet in a study of .nutritional edema, 36 per cent dcA'eloped a 
true peptic ulcer. An additional 23 per cent showed superficial ero- 
sions of the gastric and duodenal mucosa. Bollman and Mamd re- 
ported that many animals on which Eck fistulas -vvere produced ulti- 
mately died of a peptic ulcer. Furthei-more, many experimental proce- 
dures designed to test the effect of an unneutralized acidity interfere 
with the intestinal ph.ysiology which, in turn, may alter the animars 
nutrition. 

It is obvious that drainage of the entire duodenal contents into the 
lower ileum or exteriorizing the biliary and pancreatic ducts must 
seriously affect digestion. Tlie ingenious method of Matthews and 
Dragstedt,^ by Avliich the gastric juice was conducted through a rubber 
tube for a distance down the jejunum, would seem to disturb digestion 
less than many other studies. However, it does not eliminate the pos- 
sibility that some factor is deranged by the failure of the stomach 
contents to mix with the other juices at a high level in the tract. Other 
experiments planned to avoid a disturbance in nutrition produce one 
or both of two distinctly abiiormal conditions; a complete inabilit.v 
of the gastric juices to be neutralized normally, a condition not ijroved 
to occur in man ; the hydrochloric acid is brought into contact with a 
portion of flic intestines which does not normally receive it. There- 
fore. a snminary of the evidence shows tliat most of the experimental 
procedures which produce an ulcer analogous to those which oeeui' 
in man inject one or more nl three ))hase.s foreign to man into the 


sitnation. 

Clinical studies of patients with peptic ulcer do not conflict with the 
•nerimental observations. The cyclical behavior of the disease is no 
*t'fCerent from that of pernicious anemia, fhe failure of clinicians to 
“ nnv "ross disturbance in nutrition would not seem to rule 
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DISCUSSION 

A perusal of these data shows that the giving of considerable quan- 
tities of predigested food appears to have no beneficial effect on the 
course of the animals on -which surgical drainage of the duodenum has 
been performed. In fact, they failed more rapidly than the usual 
control Mann-Williamson dog. The four animals lived an average of 
8.4 weeks in comparison to an average survival period of 17 weeks 
reported by Pauley and Ivy- for forty-two dogs operated upon by the 
Mann-Williamson technique and fed a stock diet. 

In an attempt to evaluate these results, certain facts should he con- 
sidered. First, all of the animals varied considerably in their attitude 
tOAvard food from the A’ery beginning. Two seemed to eat ivell, eA’en 
though they lost iveight, and their appetites did not begin to fail until 
after their general condition had become poor. The other tivo showed 
a tendency to refuse the diet from the start and ivere always feeding 
problems. It is possible that this variation in their attitudes toward 
food may be explained by the mechanical behavior of the stomach and 
intestine after the operation is performed. It also is true to some 
degree that the animals with the best appetites, in general, got along 
the best until the final days when all -went through the same rapid 
decline. 

The second point of interest is that the general course of these ani- 
mals is much the same. There is a period of time after the operation 
when they are in good condition. Then comes a second period when 
the animal is losing iveight and shoivs cAudence of inadequate nutrition 
even though his appetite may be good. At the third stage his appetite 
fails. The fourth and final stage occurs Avhen eAudence of an acth’e 
ulcer develops, usuallj^ signified by the presence of gross blood in the 
stool. 

The third obsei'A^ation is that there is a definite change in the body 
as far as the protein and some salts are concerned. In tAvo dogs three 
determinations of the blood proteins Avere made as long as forty-eight 
and fifty days after operation. There Avas a gradual decline in these 
levels from an nverage of 6.2 to 3.7 mg. per cent. But the anemia 
AA'hich is ahvays present at the end seems to depend on the loss of blood 
rather than on the inadequate nutrition. There can be no denying the 
fact that the Mann-Williamson operation produces an inadequate nutri- 
tion in addition to preA^enting normal neutralization of the gastric 
.iuiee. The question then ai’ises as to Avhieh of these tAvo factors is 
essentially the more important. It is recognized that the type of ex- 
periment Avhich Mann and Williamson first introduced has demon- 
strated the close association betAveen the hydrochloric acid and the 
development of a lesion. HoAvever, this does not mean that an unneu- 
tralized acid is the sole cause of an ulcer in man; nor, so far as Ave 
are aAvare, have these investigators made this contention. Clinical 
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EXPERIMENTAL DATA 


Because each of the four animals used behaved soniewliat differ- 
ently, it is necessar.v to discuss them individually. 

The fii’st dog (No. 1-38) lived for a total of forty-four days, but 
seemed to do poorly from the beginning, shoving little desire to eat 
at any time. After having i-efused all food, the dog regained bis 
appetite temporarily on the sixteenth postoperative day, although this 
vas the fii-st day that a black stool vas found in its cage. It refused 
food repeatedly and required feeding by stomach tube, so received 
much less of the predigested food than the other dogs. It lost weight, 
declined, and died on the forty-fourth postoperative day. At autopsy 
the operative wound and anastomosis were found to be in good con- 
dition; the junction between the stomach and jejunum was patent; 
and there was a large jejunal ulcer just distal to the line of sutures. 

The second dog (No. 4-38) lived for eiglit.y-nine days and, except for 
one setback early in its course, ate well, and was the most satisfactory 
expei’iment. From 50 c.e. of predigested food given on tlie seventh 
postoperative day, the amount Avas rapidly increased to 450 c.c. Be- 
cause the dog was losing rveight, its diet Avas increased on the tAventy- 
third postoperative day by adding ground horse meat, milk, and corn 
sjTup. This so upset the animal that the predigested food aa’OS omitted. 
Upon the return of its appetite a Aveek later, tlie dog averaged 200 to 
400 c.e. of predigested food daily until death on the eighty-third da.A’. 
At autopsy extensiA-e penetrating ulcers Avere found just distal to tlie 
anastomosis. 


The third dog (No. 18-38) liA-ed a total of fifty-seven days. On the 
seA-enth postoperative day it Avas started on ]00 c.e. of the predigested 
food pins one quart of milk. At the end of four days the predigested 
food Avas increased to 200 c.c. EIcA-en days later because of a failing 
appetite the predigested food Avas decreased to 100 c.c. a day Avhich 
it took fairly regularly until death supervened thirty-five days later. 
During most of the time, the dog appeared to do aa-cII and to have a 
reasonably good appetite. IIoAA-ever. tAA-enty-eight days postoperatiA-ely 
its appetite suddenly Avaned. During this time its diet AA-as A-aricd a 
•rood deal Avith the hope that it AAould be encouraged to start eating 
^•■•ain but the last six days of its life it refused to take any food. 
Uitopsy in this animal shoAved Iaao large penetrating ulcers in the 
num adjacent to the line of anastomosis, one of Avhieh had per- 
forated and had been sealed off by omentum. 

The fourth dog (No. 10-38) lived a total of forty-eight days. It 
. J,,^oAVcd a dislike for the predigested food and ate very little 
alAvaAS . tAA-enty day.s. H then began to eat food AA-hieh AA-as 

during gastric juice so that the pn-digested food had to 

not mixei v ^ jt Acenf doAvnhill raju'dly and at anto|)sy 

},e given of tlu- jejunum near the pylorus. 



A TECHNIQUE FOR HIGH INTESTINAL FISTULA 
Experimentai, Method 

Robert Zollinger, M.D., Edward S. Emery, Jr., M.D., and 
Robert B. Rutherford, M.D., Boston, Mass. 

(From the Department of Stirgery and the Department of Medicine, Peter Bent 
Brigham Hospital, and the Lahoratory of Surgical Besearch, 

Harvard Medical School) 

R ecovery of the intestinal seci’etions over a period of time is 
desirable in certain laboratory investigations. But since the con- 
tinued loss of fluids from a high intestinal fistula results in the almost 
immediate death of the animal, a method which maintains communi- 
cation with the intestine yet permits retention of its contents, except 
when aspirated, is vital for any prolonged investigation. 

Mann and Bollman^ have desci-ibed a procedure for establishing a 
nonleaking fistula of the small intestine. However, in some recent 
laboratory experiments in which it was necessary to obtain large 
quantities of intestinal juice from a point just distal to the duodenum, 
this method did not fulfill our requirements. We could neither be 
certain that the drainage tube entered toward the stomach nor could 
we obtain a sufficient quantity of material. Therefore, we devised a 
simplified method for establishment of a fistula which was so suitable for 
our needs that we believe it will prove useful to other investigators. 

If a fistulous opening from the stomach is placed near the midline 
of the back, no secretions are lost because an animal, even at rest, will 
maintain the opening uppermost. Taking cognizance of this observa- 
tion b}^ Cope,- we planned our operation. 

All experiments were carried out under intravenous nembutal anes- 
thesia and sterile conditions. Fine silk suture material was used 
throughout. 

The abdomen was opened, and the ligament of Treitz was divided 
to mobilize the jejunum. A loop of intestine was then selected at the 
desired level for the fistula. A lateral anastomosis with a stoma ap- 
proximately 5 to 6 cm. in length was performed within 5 cm. of the 
apex of the loop. The loop of intestine beyond the anastomosis was 
pulled through a stab wound made high in the left flank as far poste- 
riorly as possible. Since high jejunal fistulas, when similarly placed 
on the right side, were found unsatisfactory because of the continued 
loss of secretions, the left fiank Avas alwaj's used. An opening was 
made in the mesenteiy beyond the anastomosis, allowing part or all 
of the abdominal ivall to be approximated through this rent in order 
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observations of patients also support tlie idea that aeid is a factor in 
IJiodueing the ulceration in man, but our recent knowledge of peptic 
ulcer refutes the thought that it is the only, or iierhaps the main, 
cause of human ulceration. Moreover, it usually takes several weeks 
before the ulcer develops in the experimental animal so that some 
protective function of the mucous membrane must be lost before ulcer- 
ation actually develops. 

The failure of our ex23erimeuts to prevent the formation of an ulcer 
or to prolong the animals' lives does not, of course, disprove the hy- 
pothesis which led us to perform these ex] 3 eriments. It is possible that 
the operation causes the loss of some substance or substances in greater 
amounts than the normal dog can manufacture from the usual diet. 
The observation of Fauley and Ivy that a sjiecially prepared diet wliich, 
among other things, includes lirmr and rarv ijancreas, prolongs the 
lives of these animals makes it seem possible that the intestinal tract 
is capable of some digestion and absorption. It might have been of 
interest to determine what effect the giving of this diet in a predigested 
form woidd have had on the experimental animals. Another possi- 
bility is that a disturbance in nutrition may* arise in the liver or some 
other organ after actual absorption of food from the tract, which, of 
course, uas not taken into account in these experiments. 

SUJIJtARy AXD COKCLUSIOXS 

Some clinical and laboratory studies have suggested that jjeptic ulcer 
may depend upon a disturbance in nutrition. As one way of testing 
this hy'pothesis, four dogs upon which a surgical drainage of the 
duodenum had been performed, as originally devised by Mann and 
W^illiamsoii, were gi^en considerable (}uantities of food obtained from 
the upper small intestine of normal dogs. This treatment failed to 
prolong the expected postoperative course of the animals. However, 
the fact that Fauley and Ivy have been able to prolong the lives of 
similar animals with a siiocially prepared diet suggests that further 
work along these lines is indicated. 
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clepeiicling upon the amount fed the animal. Daily intubation proved 
umvise, because it occasionally initiated bleeding from the fistulous 
opening. 

Following several months of study, some scarring occurred ai-ound 
the opening with resulting constriction, but this did not interfere with 
continued aspiration. The animals continued in good health. 



Fig. 2. — Method of obtaining intestinal contents from fistulous opening by means of 

siphon suction. 


CONCLUSIONS 

A simplified teclmiciue for the establishment of an intestinal fistula 
has been described. Such a nonleaking fistula permits withdrawal of 
a fraction or all of the intestinal secretions at the desired level over 
a prolonged period of time. 
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to prevent the subsequent retraction of tlie fistulous opening (Fig. 1). 
The remainder of the wound was brought together loosely about the 
intestine to avoid interference with its blood supply. Tlie original 
abdominal incision was carefully closed. The exteriorized intestine 
was covered with sterile gauze and saturated with collodion. 

Because it is unnecessarv to diAude the ligament of Treitz except 
for a high jejunal fistula, a loop of intestine for a lOAver level fistula 
may be delivered primarily through a stab wound in the left flanh 
without the necessity of an initial abdominal incision. Usually an 
adequate length of intestine can be mobilized for the performance of 
a lateral anastomosis and the steps preA’ionsly described. 



Seven to ten days following' oficration. after the wound was well 
healed, an incision of sufficient size to ])erniit the introduction of a 
rubber tube as lai'gc as 11 inni. in diameter was made in the exterior- 
ized intestine. Only a minimum of drainage oeeurred at any time 
from the fistulous opening. 

Several days Inter u'c jirocceded to aspirate tlie duodenal eontoits. 
The doms were fed milk and checkers (a prepared dog food) about 
' Irilf hour before eolleefiott was |))anned. At th(> time of eolleetion 
'ien-end rubber catheter witli several sitie openings was intro- 
• to tlie fistulous ojiening- Through this, mild suction was main- 
I'hv the siphon method shown in Fig. 2. Tlie flow of intestinal 
taincU . • j,nd cont inned until as much as ,koO e.e. 

ordnod'’''n> contents were rcmoverl in forty-five to sixty minutes. 
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the peritoneal caAoty. Although I have found to date no mention in the 
English literature of the use of the peritoneoscope in such cases, it 
seems that there could he no more clear-cut or practical indication for 
the procedure. Peritoneoscopy is a safe, minor operation, performed 
under local anesthesia through a stab ivound scarcely bigger than that 
used in the familiar “belly tap.” Yet, Avitli but rare exceptions, it is 
as dependable as a laparotomy in determining the presence or absence 
of perforation. 

Peritoneoscopy (also termed abdominoscopy, celioscopy, laparoscopy, 
ventroscopy, etc.), first described and practiced upon dogs by Kelling, 
of Dresden,® in 1901, was by 1910 employed upon human beings by both 
Kelling® and Jacobaeus,^® of Stockholm. In this country it has been 
little used until rather recently. Perhaps the greatest impetus to its 
general acceptance in America has been given by Ruddock.^ By 1937 
lie had devised a very efficient instrument* and had reported a series 
of 500 obsei’vations Avith but 1 fatality and Avith a diagnostic accuracy 
of 91.7 per cent. Benedict,'® Tliieme,'® Horan,®'* and others have also 
recently contributed series of safe and accurate abdominal diagnoses by 
this method. 

INDICATIONS AND LIMITATIONS 

Peritoneoscopy is indicated only in those cases of gunshot or stab 
Avounds in AAfiiieh doubt exists AiOiether or not the peritoneal cavity has 
been penetrated and in AA'hich the entry Avound, if present, Avould be 
Avithin reach of the scope ’s vision. The entire front Avail of the abdomen 
around to about the midaxillary line on each side and much of the 
undersurface of the diaphragm can be Ausualized. 

Wounds through the back and up behind the stomach are inacces- 
sible. Fortunately, as pointed out above, fcAv of them are in these lat- 
ter locations. 

Peritoneoscopy is contraindicated AA'here the patient is in desperate 
condition or AA'here perforation is obvious. Also, this procedure is ill 
advised in chest injuries suspected of perforating the diaphragm above 
the costophrenic sinus, because in such cases the air introduced into the 
abdomen might easily leak up into the pleural cavity. If peritoneal 
perforation is disclosed, laparotoinj"^ is then in order. 

TECHNIQUE 

A foroblique cystoscope and simple accessories (Fig. 1) proved satis- 
factory in the five cases here reported. Such instruments should be 
available even to small hospitals. HoAvever, Ave noAv use the Ruddock 
peritoneoscope and find its visibilitj- and range far superior to the 
cystoscope. 


•The Ruddock peritoneoscope, nmnufactwed by American Cystoscope Makers. 



PERITONEOSCOPY IN GUNSHOT AND STAB WOUNDS OF 

THE ABDOMEN 


Joseph E. Hamilton, M.D., Louisville, Ky. 

(From the Department of Surgery, University of Louisville itcdical School and the 

Louisville City Hospital) 

TT IS established surgioal practice to explore, ivitli rare exceptions,’^ any 
A gunshot or stab wound of the abdomen suspected of entering tlie 
peritoneal cavity.-'” In borderline cases the decision whether or not to 
operate is difficult. Wilson” suggests that in doubtful cases an upright 
plate of the abdomen and search for pneumoperitoneum may assist in 
diagnosis, but that, if doubt still remains, laparotomy is in order. 
AYright and co-workers'’ describe the procedure now employed at the 
Harlem Hospital in questioned perforations. An incision is made down 
to the peritoneum near tlie entry wound. Then, by peeling away this 
layer from the overlying fascia in tlie region of tlie wound, absence of 
penetration will be made evident ivithout actually invading the peri- 
toneal cavity. This, however, is still a major procedure. 

The number of times that laparotomies performed for bullet or stab 
wounds reveal no peritoneal perforation is im]n’essive. Taylor' reported 
13.8 per cent of negative explorations for gunshot wounds at the Indian- 
apolis City Hospital. AVright found tliat of 153 cases of stab wound 
with e.xploration carried down to or through tlie peritoneum, 10.8 per 
cent showed no perforation. In the past three years at the Louisville 
City Hospital, of 114 operations for gunsliot or stab wounds of the 
abdomen, 24, or 21 per cent, were found not to penetrate the peritoneum. 
It will he seen in Table I that the pez-centage of negative exiiloi’alions 
was even higher (31 per cent) for slab wounds. Analysis of the 24 
negative exploratory lajiarotomies i-evealed. furthermore, that in all hut 
1 the pei’itoneal jici'foration, it pi’e.senl, could liave been visualized by 
the pei'itoncoscopc. 
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CASE REPORTS 

Case 1. — I. H., a 27-year-old colored male, was admitted Feb. 22, 1939. He 
had been stabbed in the left abdomen one and one-lialf hours before entry. He 
denied abdominal pain or hematemesis. On examination lie was found to be in 
good condition, with pulse of 100 and blood pressure of 130/80. The abdomen 
revealed no spasm or evidence of free fluid. A stab wound was found in the left 
anterior axillary line 1 inch above the umbilicus. It was 2 cm. in length and 
surrounded by hematoma. The urine was free of blood. Under local anesthesia 
the stab wound was excised and peritoneoscopy performed. The peritoneum for 



Fig. 2. — Illustration of method of localizing suspected region by indenting peritoneum 
through dCbrided entry wound. < 

a wide area underlying the stab wound was visualized and found to be intact. 
The patient was able to leave the hospital on the second day following instru- 
mentation. 

Comment . — This was a borderline ease. Although penetration into 
the abdominal cavity was unlikely, heretofore laparotomy would have 
been obligatoiy to rule it out. 
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SURGERY 


The procedure, using our homemade setup, is essentiall.v the same as 
that described by Euddoek^’^ for iiis special scope, and for details the 
reader is referred to liis article. 

1. After local novocain infiltration, a small stab vound is made domi 
to the transversalis fascia at any spot chosen, but usually in the mid- 
line jnst below the umbilicus. 

2. "While the patient tenses his abdominal wall, a blunt lumbar punc- 
ture needle is cautiously pushed into the peritoneal cavity and through 
it the abdomen is slowly distended Avith air. 



Fie. 1. — Forobllquc c>stO!>cope nnd acce.«sorlcs used In perltoncofcoj)}-. 


3; Through the same stab wound, penetration is then safely eompleted 
])y the trocar which is of the same size as the eystoseoiie sheath. Upon 
its withdrawal the scope is immediately inserted. Additional air ns 
needed is injected throngli tlie turncock. It will he found that the 


cystoseopc is sufiieiently airtight for this. 

4. The most important step of the inocedure is illustrated in Fig. 2. 
\ftcr the eystoscope has been intiodneed, a Kelly heniostat is gcmtly 
poked into the dehrided entry wound .so ns to indent the underlying 
peritoneum. This localizes the area susiieeted of jierforation. This 
maneuver, combined with ai)t>roiiriale liltiiur ol tip. subject to gi'avilale 
the viscera, will often allow adcipiale visualization of regions otherwise 
in-iecessible to the .scoi>e. llemoperitoneum, exeej>t when ohvionslv due 

; ’ is in il«-lf I"-''"' "f 
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anesthesia. No visceral injuries were found. The postoperative course was un- 
eventful and the patient ivas discharged on the fifteenth postoperative day. 

Comment . — This patient had no signs or symptoms of abdominal 
penetration. The simple procedure of peritoneoseopj^ disclosed the 
perforation and settled anj’' doubts as to the indications for exploration. 

Case 5.— W. H., a 36-year-old colored male, was admitted June 21 , 1939. About 
an hour before admission this man had been stabbed in the lower midchest. Ex- 
ternal bleeding had been profuse and the patient’s clothing was drenched with 
blood. He denied hematemesis, hemoptj’sis, or symptoms of hemothorax or cardiac 
tamponade. Examination revealed a patient in shock with pulse 120 and thready 
and blood pressure unobtainable. His respirations were normal. A transverse 
lacerated wound 3 cm. long was found in the sixth interspace 2 cm. to the left 
of the . sternum, not bleeding or sucking. The heart sounds were distant. The 
venous pressure was 5.5 to 7.5 cm. of water. The abdomen was soft with no spasm, 
tenderness, or evidence of free fluid. Fluoroscopy gave no evidence of heart or 
chest injury. The patient was given a transfusion of 500 c.c. of citrated blood 
and in addition parenteral glucose, so that witliin one and one-half hours his blood 
pressure was 160, his pulse 110, and his general condition much improved. Then 
under local anesthesia the stab wound was carefully debrided and peritoneoscopy 
carried out. The abdominal air inflation was very cautiously carried out, since 
the knife blade might have passed through t!ie left anterior costophrenio sinus, 
and thus have allowed some leakage of air into the left pleural cavity. However, 
no untoward results were observed. A probe passed through the stab wound could 
be seen indenting the peritoneum on either side of the falciform bgament, but 
there was no perforation of the abdominal wall or diaphragm. The patient’s 
postoperative course was uneventful and he was discharged on the fourth day. 

Comment . — It was suspected that the abdominal cavity had been 
penetrated and that there was internal hemorrhage from a lacerated 
liver and possibly injury to hollow viscera. Peritoneoscopy here obvi- 
ated a major procedure in a partly exsanguinated patient. 


SUMMARY 


1. Gunshot or stab wounds suspected of perforating the peritoneal 
cavity should be explored. 

2. The decision whether or not a gunshot or stab wound has perforated 
is often difficult. 

3. A surprisingly large number of laparotomies ai-e performed witli- 
out finding any perforation. 

4. Peritoneoscopy is suggested as a safe and reliable method of deter- 
mining the presence or absence of perforation in the doubtful cases. 

5. Reports are presented of five eases successfully managed in this 
manner. 
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CASE 2— J. B. uas :ulm!lie(l March 31. l.osn. Tliis l!>yc.ar-oia colored irale 
was shot in the left niiixr abdomen with a p'-'tol twenty minutes l>ofore entry. 
He complained of some soreness in the region of the wound but no defmitc pnin 
or tenderness and no vomiting. The patient api'oared to bo in no particul.-ir dis- 
comfort. His pulse was 100; his blood pressure, 131/70. The bullet entry wonrrd 
nas found just below the ninth left rib S cm. from the midline. The exit weunii 
tvas found just below the twelfth rib in the posterior axillary- line. The abdomen 
was soft and free of tendeimess. The urine was grosslv and niicroscopicallv rrerta- 
tive for blood. The patient w-as given spinal anesthesia and after the bullet wounds 
had been debrided he was peritoneoscoped. Clear nsiou of entire region under- 
lying the entry W'oimd precluded peritoneal perforation. On the first two post- 
operative days his teruperature rose to 102 and 101', respectively, but the chart 
was flat thereafter and the patient w-as discharged the fifth postoperative day. 

Comment . — In this case abdominal penetration seemed so probable 
that spinal anesthesia was given in preparation for lapaTOtoniy. How- 
ever, peritoneoscopy rendered the ma,ior operation tmnecessary. The 
rather extensive bullet tract and hematoma ex]ilain the patient's five 
postoperative hospital days. 


C.tSE 3. — J. C., a 23-.vear-old colored male, was admitted March 15. 19SP. Thirty 
minutes before admission the patient had been shot in the upj'er abdomen with 
a small caliber revolver. His only complaint was dull aching pain in the epi- 
gastrium. He denied hematemesis. The patient was in good condition with pul.=e 
of PS and blood pressure of 140/104. A small bullet entry woimd was found 
just to the left of the midliue about the stemoxiphoid junetto'n. Ho point of exit 
was found. The abdomen was soft, nontender. Xo fluid wave rras demonstrable 
and there was no evidence of chest injury- or cardiac tmuponnde. Tlie urine rras 
grossly and microscopically negative for blood. A fiat plate of the abdomen 
showed a small caliber buUet in the right lobe of the liver about 1.5 cm. t>elow 
the dome. Excision of the bullet wound and peritoneoscopy were carried out 
under local anesthesia. The telescopic observation was not entirely satisfactory 
in that many adhesions enveloped the right liver lobe and seemed to be binding 
it to the under surface of the diaphragm. However, no free blood was seen. Tlie 
patient was kept in the ho.spital for ten days l>ecause of the bullet wound to the 
liver. Except for several days of elevated temperature, his course w.as uneventful. 


Comment . — 'With the point of entry and pouit of lodgment of the sing 
in the right litei lobe, injniy of any hollow visens was praeticallv pre- 
cluded. In this case peritoneoscopy was carried out to ascertain the 
amount, if an.v, of uitraabdominal bleeding. 


Case 4.— O. S., a 27-ycar-old negro male, teas admitted June IS. 1P3P. just 

after having been stabbed in the left aMomen. He denied any abdominal or 

chest pain, hematemesis, or hematuria. Examination showed that the piatient tvas 
in no acute distress. His pulse teas SO: his blood pressure. 140/70. The abdomen 
tvas flat, soft, and free of tenderness. A .-tab woun.l O.S cm. long .and bleeding 
sli<’htlv was found in the left niidaxillary line at tlie level of the tenth rib. The 

patient w.as t.aken to the operating room and the stab wound was excised under 

local anesthesia. Peritoneoscopy, also tinder local anesthesia, clearly revealed a 
perforation at the juncture of diaphragm and lateral abdominal wall underIving 
Urn e.xtemal wo-ond. -in exploratory laparotomy w.as then carried out under spinal 



HISTOPATHOLOGY OF OLD ANASTOMOTIC WOUNDS OP THE 
GASTKOINTESTINAL TRACT* 

George F. Archer, ]M.D.,t Rochester, SIinn. 

(Fro7n the Mayo Foundation) 

\TUMEROUS workers have described the process of healing of 
^ anastomotic Avounds of the upper part of the gastrointestinal tract 
of experimental animals, and two Avorkers, Marehand" and Angerer,’ 
haAm described the process of healing in comparatiA-ely recent 
anastomotic AAmunds in the human being, but no comprehensiA’e at- 
tempt has been made to study old anastomotic AA'ounds in man. 

Marehand in describing A'ery l)riefly a six-day-old AAmund folloAAung 
gastroenterostomA^ mentioned the adhesion of the serosal surfaces by 
fibrin, the thick muscle layer on the stomach side of the anastomosis, 
the partial regeneration of the epithelium, cellular infiltration, and 
damage to the muscle in the region of the sutures, consisting of SAA'elling 
of the indhidual muscle fibers. Glandular remnants AA’ere noted deep in 
the mucosa at the point of juncture of the intestine and the stomach. 

Angerer® in 1927 described the histologic appearance of tissue from 
the site of three gastroenterostomies performed tAA’o and more years 
befoi'e the death of the patients. On gross examination he noted a 
bunching up of the gastric mucous membi'ane AA’hich protruded slightly 
through the anastomotic ring. The epithelium on the stomach side 
of the anastomosis Avms nomnal except for dilated cystic pyloric glands 
AA'ith tortuous gastric foA'eoli. Lymphocytes Avere present throughout 
the mucous membrane. The transition zone from gastric to intestinal 
mucosa AAms in places sharply defined and in others the change AAms 
gradual and there AAms an intermingling of intestinal and gastric 
glands. On the intestinal side the epithelium A\ms rich in goblet cells 
AAuth deep er 5 ’^pts of Lieberkiihn, in the sides and bases of AA^hich AA'ere 
Paneth cells. His most remarkable finding aa^s islands of AA'hat ap- 
peared to be normal gastric mucosa in the midst of the intestinal 
mucosa. The seA'ered ends of the muscularis AA'ere united by sear 
tissue. The smooth muscle layers ended in AAdiirls bound together by 
fibrous tissue. 

Histologic obserAmtions on gastrointestinal anastomoses in the ex- 
perimental animal haA'e been made by many iiiAmstigators, among 
them Barbat, 1899; Gould, 1906; Flint, 1917; Grey, 1918; Sabin, 1920; 
Webster, 1924; Nemiloff, 1925; and Mai’tzloff and SAiekoAA’-, 1935. Their 

TT of thesis submitted to the Faculty of tiie Graduate School of tiie 

VyWersitj- of Minnesota in partial fuiailment of the requirements for tiie deirree of 
M.S. in Surgerj-. 

tFeilow in Surgen.-, the Mayo Foundation. Kow residing in Atlanta, Ga. 
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On examination of the tissue at the line of anastomosis used in a 
gastroenterostomy, the manner in which the gastric mucosa rolls through 
the anastomotic ring onto the intestinal side of the anastomosis is usually 
noticeable. 

After an anastomosis between the stomach and small intestine, there 
is first a destructive phase during which the injured tissue at the 
anastomotic site is remoimd. A regenerative phase follows in which 
new epithelium from the gastric glands and the crypts of Lieherkiihn 
extends over the defect left by the sloughing of injured mucous mem- 
brane. Attempts to make sections of the destructive phase for micro- 
scopic examination were difficult and the result may be misleading as 
the only tissue from the site of recently made anastomoses (those per- 
formed a few days previously) which was available for study was 
necessarily from cases in which death had occurred shortly after the 
operation. In these eases the two pieces of bowel were held together 



Fig. 1. — Tissue from site of enteroenteric stoma two years old. Patient was 75 years old. 

Note the infolding and thickening of the wall. (X6.) 

largely by suture material and fibrin and were easily pulled apart in 
cutting the section. The defect between the ends of bowel in such 
eases was filled with injured mucosa, inflammatorj’- exudate, and 
regenerating epithelium. Collections of polymorphonuclear leucocytes 
about the suture material were common. This picture must be some- 
what modified in the cases in which recovery ensues. In such instances 
the regenerative process probably proceeds more rapidly, destruction is 
not so marked, and the two pieces of intestine are more firmly united 
than they are in the cases in which death intervenes. 

Regenerated epithelium at the point of anastomosis rarely, if ever 
was found to resume its preoperative appearance. This was par- 
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observations gaA'e evidence of (1) destruction and regeneration of the 
mucosal epithelium, (2) mucosal cysts and sutiu-e inclusions, (3) a dif- 
ference of opinion as to whether there is regeneration of the muscularis 
mucosae, (4) severe damage to the muscularis propria and a difference 
of observation as to the extent of regeneration, and (5) extensive 
pattern of blood vessels in the infolded serosal margin shortly after the 
operation. 

SrATERIAL 

The gross and microscopic examinations of tissue® from the site of SI 
surgical anastomoses of the stomach and upper i^ortion of the small 
intestine were made. In 8 eases tissue Avas obtained from the sites 
of enteroenteric stomas made from one daj’’ to five years before death 
of the patient; in 24 the tissue Avas from the site of a gastrojejunal 
stoma of the Polya type made from five days to seven year’s before death 
of the patient; in 7 it Avas from the site of a gastroduodenal stoma of 
the Billroth I type made from one day to six and one-half years before 
death of the patient; and in 42, from the site of stomas left after gastro- 
enterostomy performed from eighteen days to tAventy-seA’’en years before 
the death of the patient. Emphasis Avas placed on the study of old 
anastomoses; that is, those AA'hieh had been present for tAA'O months or 
longer at the time of the patient’s death. Most of the anastomoses 
AA'ere several years old ; the oldest AA-as tAventy-seven years. 

After examination of each gross specimen, a block of tissue was cut 
from AA'hat was considered a representatiAm portion of the anastomotic 
ring. Sections 8 ix thick Avere then cut perpendicular to the line of the 
anastomosis at three different leA'cls in each block and stained AAdlh 
hematoxylin and eosin. In special cases the Galantha mucin and the 
A’an Gieson stains aa ere used. 

OBSERA'ATIONS 


The exact site of an anastomosis was not difficult to determine, even 
on gross examination of a specimen long preserved in formalin. 

In the performance of an intestinal anastomosis, serous coat is op- 
posed to serous coat; an infolding of the intestinal Avail results AA’hieh 
at first is prominent. It later becomes less prominent but persists in- 
definitely as a slight thickening at the anastomotic ring (Fig. 1). This 
thickening can be demonsti-ated bj' cutting through the intestinal AA’all 
• a plane perpendicular to the line of anastomosis and examining the 
^^^t section In such fashion the anastomotic site can be located easily, 
w- rcA-eals this infolding and thickening of the intestinal AA’all at the 
Lmstomotic site two years after an enteroenterostomy. 


. were obtalncil at n^ropsy ilurlng my .a.isoclation wltli the 

•A few of the \natomv of the Jtayo Clinic. Most of them, however, came 

Section on Mayo Clinic, havine- been collected over a period of ten years, 

from the museum of tne aiaj 

1927 to 1937. 
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jaeeiit to it to be gastric. In some cases, on the gastric side of the 
anastomosis, at the juncture of intestinal and gastric epithelium glands, 
not unlike Brunner ’s glands in appearance, which stained clear and pale 
with hematoxylin and eosin, were present. The Galantha mucin stain 
revealed them to contain mucin. Their nuclei were small, smaller than 



Fi^. 3 — Tissue fiom site of gastrojejunal stoma, forty-five days old. Patient was 
46 years old. Note large cyst in musculature of wail and downward extension of 
mucosal glands at site of anastomosis. (X20.) 



Fig. 4.-;-Tlssue from gastroenteric stoni.a nine months old. Patient was 4 n wars 
“xs^) th'PerpIastic change m gastric mucosa adjacent to line of anastomotis^ 
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true of the gastric side of a g-astrointestinal anastomosis 
^yhere the condition mms suggestive of chronic gastritis. The glands 
were shallow, their regular arrangement was disturbed, and they 
rested on connective tissue or imiseularis propria rather than on the 
museidaris mucosae. Cysts were often seen in the gastric nnieosa, but 
they were absent from the intestinal mucosa in the specimens examined. 

These cysts were lined with low cuboidal epithelium (Fig. 2). They 
liaA^e been considered to be caused by the doAvngrowth of epitiielium 
at points where the mucosa was injured at operation either by pene- 
tration by suture material or by actual section of the intestinal wall. 
Snell cystic change was fairly common and ivas not transient. The 
latter ivas proved by its presence at the site of the oldest gastroenteric 
stoma in this series: gastroenterostomy had been performed twenty- 
seven years before the iiatient’s death. Tlie largest cj'sts discovered in 
this study are shown in Fig. 2. In one case (Fig. 3) a large cyst, lying 
within the musculature of the bowel Avail, AA’as observed. Its lining 
epithelium of Ioav cuboidal cells took the Galantba mucin stain and there- 
fore Avas proved to be of a mucous secreting type. 



Fie- 


from .1 c.-isti oentcric stoma tn-fntj -ono years old from .a man aS ycar.s 
of aee Note e.vst lined rvltli lo«- cuboidal eidthelium. (X25.) 


IlA'perplastic change iva.s noted in the ga.stric mucosa adjacent to the 
nstrointcstinal .stoma in one ca.se (Fig. i), but fJicre was no cvkhuce of 
mali-nant change at the site of any of the anastomoses observed. 

ost cases in my serie.s of old gastroinlc.stinal anastomoses the 
In mos < jraslric cpithclinm Avas abrupt .so that a 

transition definitely inlcslimil and the one ad- 
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four months before death and the segments of boAvel were united by 
almost normal-appearing epithelium and museularis mucosae. The 
muscularis mucosae was a discrete band of tissue which was not fused 
with the underlying muscle coat or mixed wdth scar tissue as was 
usually the case of the anastomotic site. The ends of the muscle coats 
were separated but connected by a thin layer of scar tissue which lay 
just beneath and parallel to the muscularis mucosae. As a result of the 
ahnost complete absence of muscularis at this point, the thickness of 
the bowel Avail Avas reduced by more than tAvo-thirds and consisted 
of mucosa, muscularis mucosae, and a thin layer of scar tissue and 
muscle covered by serosa. This one case presented the most marked 
separation of the muscle coats that Avas noted in any of the cases 
examined. Yet even Avith this amount of separation the stoma ap- 
peared to haAm functioned satisfactorily. In a fcAV cases a slight 
bunching or thickening of the muscularis mucosae Avas found adjacent 
to the anastomotic site. 



Fis. 5.— Tissue from site of a ^trojejunal stoma of the Polya tyne „ 

performed seven years earlier. -Patient aged 50 years. Note^ regeneration^of Vnn • 
tudinal muscle and thickened, retracted end of muscularis mucosae? { X26°) ^ lohEi- 


As lias been noted by previous observer.s, tlie ends of the muscular 
coats of the intestinal wall Avere found to be united by a narroAv band 
of scar tissue interspersed Avith muscle fibers fi-om the muscularis 
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those of parietal and Panetli cells, wore flattened, and lay near tlie base- 
ment membrane. For want of a better name tliese glands will be 
referred to as “inidifferentiated glands.” By starting at the juncture 
of gastric and intestinal epitbeliinn and working toward the stomach it 
■was possible, in some eases, to demonstrate tlie gradual appearance of 
more and more parietal cells in the undifferentiated glands until the un- 
differentiated glands were replaced by typical gastric glands. The un- 
differentiated glands probably represented the fundamental mucous 
gland of the gastrointestinal tract. Their appearance at the anastomotic 
site is not always transient, for they were observed at the site of one 
anastomosis which had been made more tlian four years before death of 
the patient. 

In the intestinal mucosa adjacent to an old gastrointestinal anas- 
tomotic site, there was no apijreeiable change. Paneth cells occurred 
up to the ijoizit of anastomosis and the crypts of Lieberkiihn in the 
tissue differed in no -way from those seen farther from the anastomotic 
site. In anastomotic sites in experimental animals, Sabin found an in- 
crease in mucous cells in the crypts of Lieberkiihn for as long as fifty 
to seventy days after operation. No such increase in mucous cells 
was present in the old anastomoses of this series. 

In the gastric mucosa parietal cells occurred up to the point of 
anastomosis but wer.e present in diminishing numbers in the few 
gastric glands adjacent to the anastomotic site. In several instances 
parietal cells •\vere absent in the immediate vicinity of the anastomosis 
blit -were present a fe-iv millimeters from it. 

When the ■wall of tlie stomach or small intestine is severed, tlierc 
is a retraction of the museularis mucosae, leaving a defect into ■which 


the mucosal glands sag or actually grow do^wnwmrd. In t^vvo eases 
examined such a downgrowth of mucosal glands was noted (Fig. 3). 
Flint said that the museularis mucosae regenerates in about t^\vo weeks 
and in doing so dips under the mucosal glands and restores them to 


their proper position. In man this is not always the case. In one 

case (Fig. 3) in which a gastrojejunostomy had been performed forty- 

five days before death the doumward extension of the mucosal glands 

at the anastomotic site still persisted. 

One of the easiest ■ways to locate the anastomotic site in examining 

microscopic slides of old intestinal anastomoses is to follow tlie 

museularis mucosae until a change in its eonfignration is reached. 

THs -change will indicate the anastomotic site. In every ease I 

ine'd with one exception, the museularis mucosae wms abnormal 

exam mixed with connective tissue or fused with tlie under- 

01 -aas . and scar ti.sue which joined the severed ends of 

Iving mass oi musei^ 

the museularis propria. . _ 

Tue .jvhieh the museulans mucosae appeared normal 

In the one < nnastomosis. enteroenterostomy had been performed 
at the site oi tne 
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of, niiisciilaris mucosae rested directly on the mixture of sear tissue and 
muscle fibers which united the cut ends of the muscularis propria. The 
mucosa of this, as of most of the anastomotic sites, resembles that seen in 
eases of chronic gastritis. 


COMMENT 

When one considers the amount of tissue infolded in the performance 
of an anastomosis of the gastrointestinal tract, the necessary trauma 
incident to the completion of such a procedure, the amount of damaged 
tissue which must be removed and replaced, and the fact that the field is 
potentially infected, it is remarkable how few changes are found at an 
old anastomotic site and to how small a region these changes are con- 
fined. 

Surgeons who perform intestinal anastomoses should keep in mind 
the fact that there is probably no such thing as union of the severed 
ends of intestine by primary intention. There is always a destructive 
phase during which the injured tissue at the anastomotic ring is cast 
off and regeneration of the epithelium begins. Every effort should be 
made to minimize the trauma whieli accompanies the performance of an 
intestinal anastomosis. During the destructive phase, when the ends of- 
the bowel are joined loosely, it is important that tension on the suture 
lines, caused by distention of the viscus, be avoided. 

SUMMARY AND CONCLUSIONS 

Tissue from the site of 81 anastomoses involving the stomach and 
jejunum of man was studied grossly and microscopically. 

At the site of recent anastomoses there is an early destructive phase 
characterized by the sloughing of injured tissue and the beginning of the 
process of repair. Collections of poljunorphonuclear leucocytes about 
the suture material are common. At this time, too, union of the cut 
ends of bowel is fragile and strain on the suture line must be avoided. 

In tissue from the site of old anastomoses the anastomotic site can be 
located easily on gross and microscopic examination. 

Cj^stic changes are present in the gastric mucosa but not in the in- 
testinal mucosa in the anastomotic ring. There is a diminished number 
of parietal cells in a few gastric glands adjacent to the anastomosis, and 
glands of undiffei-entiated or fundamental type are seen at the junc- 
tion of gastric and intestinal epithelia. The glands extend downward 
at the site of injury to the muscularis mucosae, and the muscularis 
mucosae usually is absent or intermingled with scar tissue and 
muscularis propria. Union of the muscularis propria is by a thin 
band composed of a mixture of connective tissue and smooth muscle. 
The vascularity of the anastomotic site is diminished and there is a 
foreign bodj' type of reaction about suture material. 
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propria. On tins band of scar tissue and muscle the glands of tJie 
legenerated mucosa rest. The fibers of the inuscularis mucosae "were 
intermingled with, and usually disappeared into, this band of sear 
tissue and muscle fiber's. 

As a general rule there was no regeneration of the inuscularis 
pippria and its ends were united by scar tissue. In one ease (Pig. 5) 
the longitudinal layer of smooth muscle extended past the anastomotic 
site, giving the appearance of a regeneration of the longitudinal 
muscle. Webster noted, after an interval of sixty-eight days, such a 
regeneration of longitudinal muscle in the experimental animal. 

Silk suture material was seen at the site of the anastomosis in several 
of the cases and, as described by Sabin for the experimental animal, was 
surrounded by a characteristic foreign body reaction consisting of giant 
cells and lymphocytes. Tlie oldest anastomosis to sliow such a reaction 
was tliree months old. In recent anastomoses small abscesses surrounding 
the sutures were eonimou and such an inflammatory reaction rarely 
liersisted for as long as four mouths. 



Fig. 6.— Tissue from site of a g.-istroentc_ric .stoma 
uged ,12 years. Tissue at line of anastomosis is iriilcli unites 

Note mucosal glands lying directly on band iW scar tl. sue 
the severed ends of tlie niiisculans propria. tX-o-> 


In Fim 6 an anastomotic .site is shown wliicli more closely resemliled 
the bowel before operation tlmii any other 'observed during tln.s study 
Cvsts of the mucosa were absent and there was a mm.mal dcrangommit 
o? tho 4nds but the amount of connective tfesue m he mueas-a was in- 

, . Sol Sion* -VC.-0 .Icoroooo.! in 



SYNDACTYLISM WITH ABSENCE OF THE 
PECTOEALIS MAJOE 

James Barrett BRO\ra, M.D., and Frank McDo'stoll, M.D., 

St. Louis, Mo. 

(From the Department of Surgery, TPasMiigton Dniversity School of Medicine) 

IN A group of patients with syndactjJism the somewhat surprising 
* added anomaly of absence of the peetoralis major Avas noted seA'eral 
times. It was considered that the defect possiblj^ might be one of 
atavism from the recognition that the hand mechanism extends up 
through the shoulder joint, and that an interference Avith the prehensile 
qualities in the hand might be expressed also in the shoulder mechanism 
to cause absence of the pectoral or hugging muscle.^ This theory Avas 
soon luiOAAm to be AAWong, but it is mentioned here as a slight matter of 
intei’est. 

It Aims evident that Avebbed fingers and the absence of the pectoral 
muscle in the same patient Avas not a frequent finding, and, on consult- 
ing knoAATi authorities, it Avas found that in the patients of Kanavel, 
Koch, and Mason“ the same anomalies Avere observed in one out of thirty- 
four patients. Although this Avas found only in a table, Avith no mention 
of it in the text, it has been definitely recognized and I’ccorded by these 
surgeons. 

Davis and Germain^ presented a complete paper on the subject of 
sjmdaetylism and listed many other concurrent defonnities, but they 
did not include the absence of the peetoralis major. Tlie same is true of 
a short article by Dorrance and Bransfield. 

Christopher^ has given a very short case report of the double anomaly, 
but it has probably been overlooked because only the absence of the 
pectoral muscle aa^s put in the title. 

From the rather limited literature on the subject, it appears conclu- 
sive that accidents to the limb-bud formation account for the deformi- 
ties. A summaiy of the findings in the patients of KanaAml, Koch, and 
Mason is that all congenital malformations of the liand are thought to be 
disorientations of the groAAdh of tlie limb bud, not sufficient to cause 
destruction, but not an atavism to an amphibian tj^pe. Amniotic bands, 
any reversion to type, and, in fact, all other suggested etiologic factors 
are eliminated except impairment of germinal cells. 

The combination of pectoral absence and syndactylism has been men- 
tioned in several case reports in the foreign literature, but only one pa- 
per has been found Avith the anomaly mentioned in the title, Biei'ens de 
Haan.-« Bing^^ reported the presence of syndactj-lism in fourteen out 
of 102 patients Avith pectoral absence, and PoP^ collected tAventy such 
patients. There have been tAAm pictures published of patients with 
pectoral defects and Avebbed fingers.’’’ 

Received for publication, . October 0, 193P. 
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Wlien tlie amount of trauma necessary to the completion of an 
anastomosis is considered, it is remarkable how few are the changes 
at an old anastomotic site and to hoAv small a I'egion these changes 
are confined. 

Dr. H. E. Robertson gave me manj- invaluable suggestions and much advice during 
this stud.v which 1 deeply appreciate. 
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exteiTial abdominal obliqvie, latissimns dorsi, and intercostales together 
with deformity of the breast and subcutaneous fat of the chest wall. 

There have been several theories advanced as to the etiology of 
pectoral defects; the most quoted explanation is that of Lewis. He 
found that in the 9 mm. human embryo the pectoral muscle mass is 
largely above the first rib. In the 11 mm. embrjm it extends lower, but 
it is still undifferentiated into its component parts and is not attached to 
the ribs or humerus. In the 16 mm. embryo the clavicular portion is 
split off and the remainder then divides into the sternal portion and 
the pectoralis minor. Perhaps the failure of the primitive mass to at- 
tacli itself to the ribs and sternum might allow its not becoming dif- 
ferentiated into its normal component parts. This coincides with the 
blown fact that the defects are usually in the caudal portion. 

It is also knoivn that the pectoralis major develops from the fifth, 
sixth, seventh, and eighth central myotonies. This suggests that some 
developmental accident occurring in the seventh and eighth mjmtomes 
might result in the syndrome of absence of the loiver portion of the 
pectoralis major and the entire pectoralis minor, together with deformity 
of the hand. 

The patient shown in Fig. 1 is a good example of the typical deformity 
of absent pectoral and syndactylism and may have absence of the clavic- 
ular head of the muscle as ivell. There is also some degree of reduction 
of size of the forearm and hand. The patient shown in Pig. 2 had a 
fascial band slightly limiting the motion of the arm and this ivas excised 
at the time of operation on the hand. 

Neither of these patients has any subjective or objective impairment 
of movement or function. Four other patients ivith the same anomalies 
have been seen, but the incidence has not been determined in the entire 
series of webbed fingers that have been operated upon. 
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More tlian 300 patients with congenital absence of part or all of tlie 
pectoral innscle group have been reported, but the true incidence of the 
lesion is unknown as the deformity is often not obvious and is discovei'ed 
only by careful examination of the shoulder area. The lesion is usually 
not disabling and frequently has not been discovered by the patient or 
his family. One case has been noted of a pectoral absence on the right 
in a right-handed professional fencer. 

Complete absence of the pectoralis major is rare, absence of the 
sternocostal portion with or without absence of tlie pectoralis minor be- 
ing the usual lesion. Clinically these patients present an absenee of the 
normal, well-developed, curved, anterior axillary fold. (Fig. 1.) A few 
patients have a band of sear tissue foi-ming a web over the anterior sur- 
face of the axilla, and this may limit abduction of the arm. (Fig. 2.) 
There has been only one Irilateral case reported and only one instance in 
which the deformity was hereditary.’® 



Fig-. 1. Fig. 2. 

jTjg, 1 . — ^.vbsence of pectoralis major and syndactyi/sm, right. 

2. Replacement of pectoralis major with a fibrous band which was excised at 

the time of operation on the webbed fingers. 


Associated congenital anomalies of the Iiomolateral liemitliorax and 
upper extremity are quite common. Alrout one-foui'th of tlie patients 
have rib or costal cartilage defects” and about one-thii-d of the women 
have breast defects. The I'ib and costal cartilage defects have in some 
instances been so extensive as to produce a visible ma.ss by lierniation of 
the Irrno-. Sprengel’s deformity is occasionally a.ssociatcd with absence 
of tlie nniscle. In 171 cases of pectoral deficiency collected by Bing and 
Girndiach, cited by Laan.” thci-c was shortening of the iijipcr extremity 
in thirdy-three cases and thci-c were deformities of the hand in twenty- 
seven eases The hand anomalies .seen were syndactylism, braehy- 
nn.u-lism absenee of the metaearpal.s. and one ca.se of " intra-ntorinc 
amputation” of the hand. In Polland's case, cited by ]>ol there wa.s 
■ 4 a shsence of the ])cctorahs major and extci-nal abdominal 
associated ali. F,„-sf.s’'^ ca.sc there was total absence of 
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completely ignore, them. Witli some effort on the part of the examiner, 
lioivever, a historj' of nocturia, frequency or difficulty in urination can 
usuallj- he obtained. 

Physical Examination . — Tenderness over the affected kidney or ureter 
is the common finding on physical examination. In view of the in- 
cipient nature of the urinary obstruction, rectal examination does not 
ordinarily disclose any marked degree of prostatic enlargement. 

Urological Investigation . — Upon cj'stoscopic examination, an early 
form of encroachment on the vesical neck is to be anticipated. It should 
be noted that in all of the eases of this series there was some involve- 
ment of the posterior commissure, either in the form of a median bar, 
a median lobe, or a contracture of the vesical neck. 

The bladder shows the changes of early hypertrophy which consti- 
tute its response to obstruction. This changed physiologic state is re- 
flected in a decreased capacity and a small amount of residual urine. 
There is trigonal hypertrophy (secondary to a posterior commissural 
obstruction, as discussed later) and trabeculation of the vesical wall 
(evidence of hypertrophy of the detrusor). Large amounts of residual 
urine and the presence of cellules and diverticula are manifestations of 
a later stage of obstruction and are not commonly seen in this syndrome. 

The interureteral ridge may be sufficiently hypertrophied to form 
a well defined bas-fond. The ureteral orifices are lengthened and slit- 
lilie, often appearing as very fine, barely perceptible lines (Pig. lA 
and B). In some instances free motility of the orifice is absent and 
urine is seen to escape from the affected ureter in a stream entirely 
lacking in projectile force. This phenomenon was carefuUy observed 
in some of our patients folloiving the administration of indigo carmine 
intravenously. 

In no instance was there cystoscopic evidence of cystitis or of inflam- 
matory reaction surrounding the ureteral orifices which might have 
accounted for ureteral obstruction. Even in the two cases in which 
the urine obtained from the bladder was found to contain pus cells 
and organisms, the infection was so mild that no gross inflammatory 
change was discernible. 

Upon attempting to catheterize the affected ureters, considerable dif- 
ficulty is encountered in mounting the intramural portion. A No. 6 
Ureteral catheter cannot be forced through this region, as a rule, unless 
it is made rigid with a wire stjdet. In one instance, however, it was 
possible to force a No. 8 olive-tipped catheter through the obstructed 
area; ivhereas the more pliable smaller size could not be introduced. 
In another case, in which a ureteral calculus was suspected, it was 
found that spinal anesthesia produced sufficient relaxation to permit 
catheterization with a No. 6 catheter, which previously had been found 
impossible. "Wlien the intramural portion of the ureter has been passed, 
a steady flow of urine often escapes from the catheter, indicating a 
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D ilatation of tlie upper lulnaiy tract is observed frequently in 
the presence of prolonged obstruction of the lower urinary tract. 
Although this tj^pe of h3'droueplu*osis and h.ydroureter is usuaU3^ pain- 
less at its inception, we have come to recognize a small group of patients 
who, during the earl3' stages, experience colie. 

In these eases S3^mptoms refei-able to the kidne3' or ureter are so pre- 
dominant that attention is likeH' to be diverted from the undei’Hdng 
abnormalit3L The clinical importance of recognizing the true etiological 
factor is obvious. It is our purpose, therefore, to describe this syn- 
drome and to discuss the pathologic mechanism of its production. 

We have observed nine patients who experienced pain referable to 
the kidne3’' or ureter which could be explained only on the basis of 
early obstruction of the lower tract. In ever3' instance a careful 
urological investigation revealed some t3'pe of obstruction of the vesical 
neck and pointed to a narrowing of the intramural portion of the ureter. 
Tlie salient features of tliese nine cases are summai'ized in Table I. 

clinical ASIurCTS 

Symptoms. — It will be noted that the pain experienced is usually 
typical of renal colic. Although it may arise in the region of the kid- 
liev the ureter, or the external genitals, all of these areas are likel3" to 
become inyolved in its final radiation. Occasionally the pain is in- 
duced bv the act of urination, hut for the most part there is no rela- 
tionship' to voiding. A dull, aeliing renal or ureteral pain is less com- 
mon than colic. Tlie right and left sides are involved with equal fre- 
enev' Bilateral pain has not been observed. Although most of the 
^ f ts of this series were seen in tlicir first seizure, in a few instances 
^''urrent attacks had occurred and one patient complained of infer- 
'Ttent aehiirn pain in the left iliac fossa of seven years’ duration. 

’ rareful qurstionimi is required in order to elicit .symptoms of ob- 
struction of the lower urinary tract. These symptoms arc so much 
less dramatic than colic that patients are prone to minimize, if not 

tor ptiblleation. Oclobrr 1... 
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Table 


SUMJIAET 


CASE 

SEX 


PHYSICAL 

EXAMINATION 



CYSTOSCOPIC 

NO. 

AGE 

SYMPTOMS 

PATA 

LO\YER 

TR.VCT 

MIDTEACT 

1 

55 

Excruciating pain ii 

1 Suffering fron 

1 Urine : no 

Median 

R.U.,f 25 C.C.; B.G.,! 

1 

1 

M 

right lumbar regior 
for 24 hr.; no asso- 
ciation with urina- 
tion 

Past history : noc- 
turia, frequency and 
liesitancy for 1 yr. 

i severe pain 
- and tender- 
■ ness over 
right kidnej' 
Rectal exami 
nation : pros- 
tate not en- 
larged 

W.B.C., 
R.B.C., 
or organ- 
isms ; 

- P.S.P.* 

- normal 

fibro- 

glandiilar 

bar 

300 C.C.; trabcciib- 
tion of bladder; 
hypertrophy of tri- 
gone ; urine lazes _ 
from taut right orh 
fee 

2 

31) 

Severe pain in right 

Tenderness 

Urine : no 

Contracture 

R.U., 40 C.C.; B.C.. 


H 

1 

iliac fossa for 24 
hr.; started when 
patient attempted 
to void 

Past history : fre- 
quency and hesi- 
tancy of urination 
for 2 mo. 

over right 
kidnej- and 
ureter 

Rectal exami- 
nation : pros- 
tate not en- 
larged 

W.B.C., 
R.B.C., 
or organ- 
isms 

P.S.P. 

normal 

of vesical 
neck 

250 C.C.; early 
traheculation of 
bladder; hyper- 
trophy of trigone; 
urine lazes from 
riglit orifice 

3 

03 

Attacks of severe 

No tenderness 

Urine: no 

Median lobe 

R.U., 75 C.C.; B.C., 


M 

right lumbar pain 
associated with in- 
creasing diflficuUy of 
urination for 2 yr. ; 
pain radiates to in- 
guinal region and 
right testicle 

OA-er either 
kidney ' 

Rectal exam- i 
ination : pros- 
tate enlarged 
to 1% times 
normal size 

W.B.C., 
R.B.C., 
or organ- 
isms j 

P.S.P. 
normal 

prostatic 

hyper- 

trophy 

1 

450 C.C.; trabwif 
lation of bladder;^ 
hypertrophy of tri- 
gone (Fig. 14) 

4 

75 

Severe left lumbar 

Tenderness 

Urine : 

Trilobed 

R.U., fiO C.C.; 

300 C.C.; (raberul-T 
tion of Iilnddm-; ^ 
livpertropby of tri- 
gone (Fig. 1 f’) 


ji 

pain, radiating to 
inguinal region and 
penis, of 2 days’ 
duration 

Past lii.^tory : small 
urinaiT stream for 

1 yr. ■ 

over left kid- 
ney 

Rectal exam- 
ination: pros- 
tate enlarged : 
to .3 times 
normal .size 

many 

w , b \ q . 

and motile 
rods 

P.S.P. 

normal 

prostatic 
hyper- 
tropliy; 
small in- 
travesical 
median 
lobe, large 
intra- 
nrethral 
lateral 
lobes 

- — 2 — ' 

4<1 

Excruciating pain 

renderne.ss 1 

Llrine: no 1 

^ibrou.s ] 

U., 50 c.r. ; 

,300 c.c,; triibeciib'' 


M 

j 

over left kidney. 

over left kid- 

W.B.C., 

median 


gradually subsiding 
over .l-dny period 
Past hi.story: noc- 
turia up to .I times 
and small urinary 
stream for .T yr. | 

11 ey 

Rectal exam* 
ination: pros- 
tate slifjlitly r 
onlargoii 

R.B.C., or 
organ- 
isms 

>.S.P. 

normal 

bar 

tion of bladder, 
livpertropby of iri 
gone; taut orifin- 


g p Total phenolsiilplioncplitli.nlcin renal function test. 
^R.U; ResIJual urine. 

IB C., Bladder capacity. 

5k'i’ B P'tiin .’C-ray of kldney.s. urcter.s. .and bladder. 
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I 


or Cases 



X-RAY FINDINGS 

TREATMENT I 

PATHOLOGIC 

REPORT 

PvESULT AND FOLLOW-UP 

Estremely difficult to 
mount intramural por- 
tion of right ureter ; 
relief of pain upon 
passing catheter ; good 
function, no infection, 
either kidney 

K.U.B.J negative ; 
pyelouretero- 
gram normal 
(Fig. 2A) 

Transurethral | 
prostatie re-‘ 
section ; | 

right ure- 
teral mea- ! 
totomy 

Prostatie 
tissue show- 
ing chronic 
inflamma- 
tion 

2 mo.: patient asjunp- 
tomatic; B.U., 0 
Cystoscopy : site of re- 
section and meatot- 
omy well liealed; ureter 
easily catlieterized ; 
trigonal lij’pertropliy 
and trabeculations less 
marked 

Stylet required in 
mounting intramural 
portion of right ureter; 
good function, no in- 
fection, either kidney 

K.U.B. negative ; 
bilateral pyelo- 
ureterogram 
negative 

Transurethral 
resection of 
vesical 
neck ; right 
ureteral 
meatotomy 

Fibromus- 
cular tissue 

2 Vo yr.: R.U., 0 

Has had no recurrence 
of pain or urinary 
symptoms since opera- 
tion ; ureter easily’ 
catlieterized 

Slight difficulty in 
mounting intramural 
portion- of ureter ; good 
tiinction, no infection, 
either kidney 

K.U.B. negative ; 
bilateral pyelo- 
ureterogram 
normal; pain re- 
produced on 
right 

Cystogram : no 
reflux 

Transurethral 
prostatic re- 
section 

Benign pros- 
tatic hyper- 
trophy, 
chronic 
prostatitis 

3 yr.: Well; E.U., 0; 
B.C., 500 c.o. ; no uri- 
nary symptoms or re- 
currence of pain 

Urine: No W.B.C., 
E.B.C., or organisms; 
ureter presents no ob- 
struction to No. 10 
bulb catheter (see Fig. 

1 [A-, A”]) 

St.Vlet required in 
mounting intramural 
portion of left ureter; 
good function, no in- 
tection, either kidney 

K.U.B. negative ; 
bilateral pyelo- 
ureterogram 
normal (Fig. 

2B) 

Cystogram: no re- 
flux 

Conservative 

perineal 

prostatec- 

tomy 

Benign pros- 
tatic hyper- 
tropliy, 
chronic 
prostatitis 

2 yr., S mo. : well ; 

E.U., 0; B.C., 550 c.e. ; 
no urinary symiptoms 
or recurrence of pain 
Urine: no W.B.C., 

E.B.C., or organisms; 
Ureter presents no ob- 
struction to No. 10 
bulb catheter (see Fig 

1 [S', B"]) 

‘^lurked difficulty in 
niounting intramural 
portion of left ureter ; 
no infection in left 
kidney 

K.U.B. negative ; 
left pyelouretero- 
o-ram, "mild dila- 
tation of left 
ureter 

(Fig. 2C) 

Transurethral 

prostatie 

resection 

Fibromus- 
cular liyper- 
trophy of 

prostate 

1 mo. : patient asvmp- 
tomatic; B.U., 0 ;‘b.C.. 
400 c.c. 

Urine: Alanv W.B C 
and bacilli ‘ 
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Table I 


CASE 

NO. 

SEX 

AGE 

SYMPTOMS 

physical 

EXAMINATION 

LABORATORY 

LATA 

LOWER 

TRACT 

BH 

6 

61 

M 

Intermittent aching 
pain in left iliac 
fossa for 7 yr . ; 
worse when strain- 
ing to void 

Past history: diffi- 
cult urination for S 
yr. 

Tenderness 
over left 
ureter 

Beetal exam- 
ination : pros- 
tate slightly 
enlarged 

Urine: 
many 
W.B.C. 
and hac- 
■ teria 

P.S.P. 

nomial 

Median lobi 
prostatic 
hyper- 
trophy 

1 E.U., 100 C.C.; B.C., 
300 C.C.; trabecula- 
tion of bladder aad 
a few cellules; hy- 
pertrophy of tri- 
gone; orifice.s fine 
and taut 

7 

62 

M 

1 

-Attachs of pain over 
right kidney for 1 
JT. ; radiation to 
iliac fossa and right 
side of scrotum j 

IPast history: in- I 

creasing difficulty 
of urination for 2 
J’r. 

Mo tenderness 
over kidney 
or ureter 
Beetal exam- 
ination: pros- 
tate not en- 
larged 

Urine: 
no AT.B.C., 
E.B.C., or 
organisms 
P.S.P. 
normal 

' 

Median 

dhro- 

glandular 

bar 

E.U., 0; B.C., .100 

c.c. ; trabecnlalioa 
of bladder; JiyFr- 
trophy of trigone; 
urine ejected from 
orifice with poor 
force 

s 

55 

! ^ 

I 

Severe pain in right 
iliac fossa, radiat- 
ing to right lumbar 
region and right 
testicle in 5-hr, pe- 
riod; nausea and 
vomiting 

Past history nocturia 
and small urinary 
stream for 1 jt. 

Tenderness 
over right 
kidney 

Beetal e.xam- 
ination : pros- 
tate slightly 
enlarged 

Urine: 
no 'iV.B.C., 
B-B.C., or 
organisms 
P.S.P. 
normal 

[Broad 
median 
bar; slight 
intra- 
urethral 
enlarge- 
nient of 
lateral 
lobes of 
prostate 

B.U., 150 C.C.; B.C., 
dOO C.C.; trahei’ul.1- 
tion of bladder and 
earlv cellule forma- 
tion; hypertrophy 
of trigone; taut 
orifices 

9 

62 

JT 

Becurrent attacks of ! 
pain over left kid- 
ney for 2 wk. 

Past history: noc- 
turia and frequency 
of urination for 1 
yr. 

No renal ten- 
derness 

Rectal exam- 
ination : pros- 
tate not en- ] 
larged 

Urine: 1 

no W.B.C., 
E.B.C., or 
organisms 
P.S.P. 
normal 

Small 

median 

bar 

R.U., 30 C.C.; 

400 C.C.; hyper- 
trophy of trigone, 
no tiabeculation of 
bladder 


retejition of urine in tJie uretei-. Din-ing colic tliis inanonvor brings 
about immediate relief from pain. In one case mounting tlie intramural 
portion of the ureter reproduced the patient's pain, and in another 
distention of the upper tract with skiodaii preliiLiinaz-.r to takijig a 
pj-eloureterogram produced tliis result. 


A plain roentgenogram is an important s(ci) in furnishing presump- 
tive evidence in eliminating a ureteral calculus ns a cause for the pain. 
Pveloureterogi-ams reveal a grossly normal kidney and ureter in most 
tnctances although the early changes of obstruction are occasionally 
demonstrable in the ureter (Fig. 2). A bilateral dilatation of the 
ureters was found in one case, although pain had occurred only on one 
A. sli'-ht unilateral dilatation of the involved ureter was observed 
anodier^case and a lengthening of the affected ureter in a third. 
A eTearly demonstrable hydronephrosis was not .seen m tins ..cric.s. 
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— Coxt'd 


Fixdixgs 

UPPER TRACT 

X-RAY FINDINGS 

1 

TREATMENT 

PATHOLOGIC 

REPORT 

RESULT AND FOLLO'W-UP 

Moderate difficulty in 
mounting intramural 
portion of left ureter; 
no infection in left 
kidney 

K.U.B. negative; 
left pyeloureter- 
ogram, normal 
Cystogram : no 
reflux 

Transurethral 
prostatic re- 
section 

Benign pros- 
tatie hyper- 
trophy, 
chronic 
prostatitis 

.8 mo.: died on readmis- 
sion to hospital 
Diagnosis at necropsy: 
cirrhosis of liver; no 
recurrence of pain; 
frequency of urination 
and nocturia persisted 
Urine : many 'W.B.C., 
E.B.C., and organisms 

Passing No. 8 ureteral 
catheter up right ureter 
reproduced pain; good 
function, no infection, 
either kidney 

K.U.B. negative; 
intravenous 
urography 
normal 

Advised to 
undergo 
transure- 
thral pros- ■ 
tatic resec- 
tion, but pa- 
tient refused 
treatment 


G mo.: patient writes 
that he still suffers 
from attacks of right 
lumbar pain 

Wo difficulty in intro- 
duemg No. 6 catheter 
to either renal pelvis, 
?o rnfection, good 
wnotion, either kidney 

K.U.B. negative ; 
bilateral pyelo- 
ureterogram, 
both ureters di- 
lated ; no hydro- 
nephrosis 

Transurethral 
prostatie re- 
section 

Benign pros- 
tatic hyper- 
trophy 

4 mo.: patient asj-mp- 
tomatie; no recurrence 
of pain, R.U., 0 

Urine: many W.B.C. 
and organisms 

Cystoscopy : trigone 
much less prominent; 
trabeculations still 
present, though fading 

Extreme difficulty in 
mounting intramural 
portion of left ureter; 
molly possible with 
mtorm-tipped catheter 
under spinal anesthe- 
ma; good function, no 
infection either kidney 

K.U.B. negative ; 
bilateral pyelo- 
ureterogram, 
lengthening and 
mild dilatation 
of left ureter 
(Fig. 2D) 

Patient to 
undergo 
transure- 
thral pros- 
tatic resec- 
tion 




Laboratory Tests . — Total and differential tests of renal function made 
with plienolsulplioneplithalein failed to demonstrate anj’^ impairment 
and specimens of urine obtained from the kidneys yielded no evidence 
of renal infection by smear or culture. 


Diagnosis . — There is nothing distinctive in the tj^pe of pain expe- 
rienced in this syndrome. The diagnosis can be made only on the 
liasis of the urological investigation. The most frequent problem in 
differential diagnosis is Ihe ruling out of a ureteral calculus which has 
become obstructed in the intramural portion of the ureter men sucli 
a calculus is not of sufficient size or density to cast a roentgenonj-aphic 
shadow and docs not cause bulging of the overlviim vesicil mnn. “ 

the passage of a v.x bulb may aid in ‘its detection 0 * 
such a urc,o..a, fa,- example, raxelv sive r“e to el' 
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Treatment and ZfesK/i.— Removal of the obstruction of the lower 
uiinarj tract was found to afford complete relief from pain in all of 
oui patients who underwent treatment. In no instance was there a 
recurrence following operation, in spite of the fact that some of the 
patients had suffered from pain for several years. Although the ureteral 
dilatation which was carried out as a part of the original investigation 



-r^- 1 r'vt;tn<coplc vlt'W of tlic trlpoHC and fundus of tlic* hlnddor In 34 nn«l 

T^'iirlnr to treatment. Note tlio pronounecti trlfjonnl hyjuTtrophy witli tlio 
A anti i r uretcm! orirters app»*ar ns flno. bnrHy porceptiblf lines, 

formation of a ba. /?'. six months following: opt^rntlon. TIo* trlporK* 

Tnibeculatlons tj,,. ureteral orJflces app<*nr tiion* relaxed. The trabecu- 

lias become less prom Two years after operation. The trlfrono and ureteral 

lations are fading. * nnriml ap'p‘’arance. Tmbetulatlon.s ran no longer be #jeen 
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may have yielded temporary relief, the prolonged freedom from pain, 
extending up to two and three years, must be attributed to the re- 
moval of the primary obstructing factor. 





2^ — Typical pyeloureterograms made at the time of the initial examination. 
A, Case 1. Right renal colic for twenty-four hours. No dilatation of ureter or renal 
pelvis. Case 4. Left renal colic for forty-eight hours. No dilatation of ureter or 
enal pelvis. C, Case 5. Left renal colic for three days. Mild dilatation of the ureter 
aoove the intramural portion. Note that no skiodan has flowed into the bladder 
aroiinji the catheter. D, Case 9. Recurrent attacks of left renal colic for two weeks. 
■^*i5thening of the ureter and mild dilatation above the intramural portion. 
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AVe now consider ureteral meatotonij', a procedure 'wliieii Ave per- 
formed for two of our early patientSj as a superfluous step which may 
be fraught with danger. There is tlie possibility that tlie edema pro- 
duced by the meatotomy may cause a temporary occlusion of the ureter 
and lead to an ascending renal infection. In addition, a too extensive 
meatotomy may predispose to a A-esieoureteral reflux. AA^e also believe 
that it is inexpedient to resect the interuretez’al ridge, except in those 
rare instances in Avhich this structure itself produces an obstruction 
to the vesical neck. 

Immediate!}' after operation, if the removal of the obstruction has 
been complete, the residual urine Avill be found to be eliminated and 
within a period of a feAA' Aveeks the capaeity of the bladder Avill haA'C 
returned to normal. As early as a fcAv mouths folloAA'ing operation aa’C 
Avere able to detect, on ej^stoseopie exammation, a I’ecession in tlie patlio- 
physiologic changes of the bladder and ureter (Pig. 1 A' and B'). 
After a stiU longer period a complete return to normal Avas observed 
(Pig. 1 A" and B"). There was gradual fading and final disappeai'- 
ance of the trabeeulations of the bladder. TJie trigone became less 
and less prominent as time elapsed. Tlie ureteral orifices lost their 
taut, stretehed-out appearance, became relaxed, and exhibited a normal 
mobility during tlie ejection of free spurts of urine. Catheterization 
of the intramural portion of the Aireters offered no further difficulty. 


DISCUSSIOX 

111 revicAviug this series of cases, it Avill be noted that the common 
.findings Avere: (1) an early form of obstruction of the vesical neck 
nnvoMng the posterior commissure, (2) hypertrophy of the trigonal 
and detrusor muscles of the bladder, (3) narrow-ing of the intramural 
portion of the affected ureter, and (4) little cA'idence of functional or 
anatomical change in the upper ui'iiiary tract, although pain refer- 
able^ to the Iddney or ureter Avas the outstanding symptom in eveiy case. 

These patients present, therefore, the early stages of a pli.A’siologic 
response on the part of the bladder, the ureter, and the kidney to an 
obstruction of the loAA-er urinary tract. This occurs during a period 
before the permanent changes of muscular atrophy and replacement by 
connective tissue have left their indelible traces in the form of vesical 
diverticulum, hydroureter, and hydronephrosis. The primary lesion 
is some form of obstruction of the posterior commi.s.sure, the secondary 
lesion a compression of the intramural portion of the ureter, and the 
remote effect a distention of the ureter and renal peh-is Avhich gives 


ri.se to pain. 

It is Avell knoAA-n that during mechanical obstructions of the ureter 
colic occurs only if the renal pelvis or the ureter is suddenly distended. 
Complete obstruction, of coAirse. is not a prcrcriuisife for pain; a par- 
tial naTTOwing is sufficient to i)roduce sudden distention. .As a matter 
of fact, it is doubtful that complete obstruction of the ureter ever oeciu-s 
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in imcomplicated obstructions of the vesical neck except for transient 
intervals. Even in the most advanced cases, urine continues to enter 
the bladder from the hydroneplirotie kidney. That the hydronephrosis 
and hydroureter arising from an obstruction of the lower urinary tract 
are so often painless in their development may be attributed to the 
more common gradual distention, as opposed to sudden distention. 
Should treatment be delaj^ed in patients who complain of early pain 
from this source, periodic recurrences may continue, as in two cases of 
this series; or, following the prodromal seizure, many null develop, 
marked degrees of dilatation of the upper urinary tract without expe- 
riencing further pain. Kecurrent pain is more likely to be associated 
with an intermittent obstruction, a recession of pain vdth a steadily 
progressive obstruction. 

Although there is some divergence of opinion as concerns the exact 
nature of the ureteral disturbance, most investigators concur in local- 
izing the change to the intramural portion, a contention which is sup- 
ported by our clinical observations. Examination of the lower portion 
of the ureter in a specimen which displays advanced hydroureter sec- 
ondary to prostatic hypertrophy will bear out this view. It wiU be 
seen that the widely dilated ureter abruptly gives way to the narrowed 
inti'amural segment at the point where it enters the wall of the bladder 
(Pig. 3). 

The narrowing of the intramural portion of the ureter has been 
variously ascribed to the following factors: (1) hypertrophy of the 
trigone, (2) hypertrophy of the detrusor, (8) an elevation of the intra- 
vesical pressure, and (4) an increased irritability of the vesical and 
ureteral musculature. A compression of the ureter the vas deferens, 
should this latter structure be displaced, in pronounced enlargements 
of the prostate, need not be considered in these early obstructions. 

Tandler and Zuckei’kandl observed a close involvement of the lower 
ends of the ureters in hypertrophy of the trigone, which they readily 
explained by the connection of the ureteral and trigonal musculature. 
They found that, in trigonal hypei’trophy, the interureteral ridge with- 
stands expansion and maintains the normal distance between the ure- 
teral orifices. This unyielding quality of the intraureteral x-idge has a 
tendency to draAv the intramural portion of the ureter into the cavity 
of the bladder, therebj-^ producing lengthening and narrowing of that 
segment, as well as a change in its foi’m and obliquit.v (Fig. 3). 

Prontz and Landes first called attention to the association between 
trigonal hjqxertrophy and those obstructions of the vesical neck wlxich 
involve the posterior commissure.® They noted that, although the 
detrusor undergoes hypertrophy in pure hyperplasia of the lateral 
lobes, the trigone remains unchanged. They did not consider the pos- 

•^’rontz find T.^nndes presented these observ’atlons as conflrmation of the truth of 
young’s explanation of niieturition, that by Its contraction the trigone pulls open the 
iioor of tiic internal sphincter. 
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tXounl 1011 Of the ureter might ],ave been caused bv 

TrC .1 ill o«i' series this was a constant, finding. 

Tiigona hypertrophy was observed in aU of our patients and it w^s 
imaiiably secondary to some form of obstruction at the posterior 'com- 
missure. 



Kier. 3. — Changes in the lower portion of the ureter secondary to nmrUcd prostatlc 
hypertrophy. Specimen obtained at necropsy and cleared by Spaltcholz technique fol- 
lowing injection of ureters with a gelatin suspension of India* ink. Note timt tijc wldeJy 
dilated ureter becomes abruptly constricted at its entrance into the wall of the 
bladder. There is a lengthening and narrowing of the intramural portion caused, in 
part, by tiie marjeed trigonal Ji.vpertropiij' whicii has a tondcncj' to drao' the iou’er 
portion* of the ureter into the cavity of the bladder. 


Krctsclmier und Hibbs, following a liistologic study, concluded tluil 
the obstruction of the lower ends of flic ureters was eau.sed by Ji.vpcr- 
trophy of the longitudinal fibers of the mnseularis of the urolcr. In 
their opinion these fibers jiartieipale in the trigonal hypcriropliy idiich 
results from obstructive Ic.sious of the vesical neck. 

ICreutzmann attributed the difficulty which he encountcrecl in cntlic- 
terizing the intramural porfron of (lie ureter in ca.ses of proslalic ob- 
struction to hypertrophy of the vesical innsculafuro. Tandlcr and Ziick- 
crkandl, Iiowcver, denied that the interlacing filicj-s of the dctrn.sor ever 
cause a' constriction of the nrofer. They foil that the narrowing of 
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this portion of the ureter is more apparent than real and that, in addi- 
tion to the changes which they previously described, a compression of 
the ureter may be accounted for by a valvelike mechanism. As the 
pressure within the bladder rises, one wall of the intramural portion 
of the ureter is pressed against the other, even to the extent of pro-, 
ducing a flattened “saber-sheath” appearance in long-standing cases. 

Hepburn first suggested the possibility of spasm, as a cause of ob- 
struction of the lower end of the ureter, to account for some instances 
of renal pain. He described this more particularly in bilateral ob- 
structions and especially in the presence of trigonal hypertrophy. Al- 
though Hepburn recognized the association between obstruction of the 
ureter and trigonal hypertrophy, he did not appear to realize the 
significance of trigonal hypertrophy in obstructions of the vesical neck. 
Instead, he regarded this spasm as a form of neuromuscular incoor- 
dination and consequentl.v treated his patients by ureteral dilatations 
and division of the interureteral muscle. The relaxation which was ob- 
tained under spinal anesthesia in one of our cases, sufficient to permit 
catheterization of a previously obstructed ureter, is further suggestive 
evidence of the occurrence of spasticity in some in.stances. 

The infrequent presence of infection of the bladder in our series 
would seem to exclude inflammation as a primary factor. 

Can any explanation other than ob.struction of the intramural portion 
of the ureter be forwarded to account for the renal and ureteral pain 
in these cases? "When colic is initiated by the act of voiding, for ex- 
ample, is there actually a sudden clo.sure of the already narrowed por- 
tion of the ureter, as by contraction of the trigone or an increa.se of 
the intravesical pressure incident to voiding, or does a vesicoureteral 
reflux or retroperistalsis of the ureter take place ? Although we do not 
deny that a ve.sieoureteral reflux occurs under numerous circumstances, 
we have not observed anything which approaches an abnormal patency 
of the lower end of the imeter in this early re.sponse to obstructions of 
the vesical neck. A reflux may be observed, certainly, during the late 
stages of prostatie obstruction when the bladder has become decom- 
pensated, as well as in chronic infections of the bladder. In both of 
these conditions, however, there is a replacement by connective tissue 
of the vesical and ureteral musculature %vhich predi.sposes to a reflux 
as a potential source of pain. Although cy.stograms in three of our 
patients gave no evidence of regurgitation, this negative finding does 
not entirely eliminate the pos.sibility of a reflux, for it is po.ssible that 
the pressure at which the cy.stograms were taken did not reduplicate 
the high intrave.sical pres.sure attained spontaneou.sly. Should any 
tJTie of regurgitation ever take place in this condition, it probably 
would be in the nature of a retroperistalsis initiated in the irritable 
muscles of the lower end of the ureter. 

We still seek a more exact understanding of the pathologic changes 
which take place in the intramural portion of the ureter secondarj' to 
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obstructions of the lower urinary tract. For such an understandmg, 
it seems necessary first to dispel that confusion which exists concerning 
its normal anatomy. In spite of the voluminous literature on this sub- 
jectj we are impressed with the need for a painstaldng anatomical study 
of the relationship between the lower end of the ureter, lYaldeyer’s 
sheath, and the trigonal muscle. 


SUMMARY AXD CONCLUSIONS 

Pain which is usually typical of renal colic has been observed in nine 
cases of early obstruction of the vesical neck. Additional findings were 
trigonal hj^per trophy, earl3- trabeeulation of the bladder, difficult}’- in 
mounting the- intramural portion of the ureter, and little evidence of 
dilatation of the upper urinaiy tract, 

A studj' of this problem has led us to conclude that this pain is 
usuallj^ caused bj’- a narrowing of the lower end of the ureter, which 
results from an obstruction at the posteifior commissure. The anatomical 
relationship between the intramural portion of the ureter, the trigonal 
muscle, and the detrusor of the bladder is such that hypertrophy of 
these muscles gives rise to uretei'al obstruction. Muscular spasm and 
an increased intravesical pressure may play important contributing 
roles, although infection is not a necessary counterpart. The possibility 
of a vesicoureteral reflux is considered but dismissed as unlikely in 
these earlj' eases of obstruction. 

The recognition of the true cause of tlie pain is of paramount im- 
portance as concerns the institution of proper treatment before any 
permanent damage has been done. From this point of view the early 
occurrence of pain is a fortunate danger signal whicli should not be 
disregarded. 

Folloiving removal of the primarv obstruction, the patient is perma- 
nently relieved of an.v fuither pain and the vesical and ureteral mus- 
culatures gradually return to their normal state, giving evidence, 
thereby, that these carl.v changes arc primaril.v ph.vsiologic in nature. 

Since obstructions of the lower uinnarv tract may occur at any age 
and in either sex, this syndrome should be kept in mind as a possible 
cause of pain originating in the upper urinarv tract, more especially 
if there has been some difficult}- in urination premous to tlie onset of 
the colic. 
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Editorials 


Peritoneoscopy 

A LTHOUGH peritoneoscop5' was perfonned for the first time ap- 
proximately forty years ago, it did not become a popular procedure 
until recent years. Euddoek has been largely responsible for the wide- 
spread awakening of interest in this subject, and, aided by the develop- 
ment of a modern endoscopic instrument, he has developed this method 
of diagnosis to its present fonn. An accurate evaluation of peri- 
toneoscopy may need to await the lapse of further time, although certain 
current impressions regarding it seem to be evolving as facts. With 
the initial rvave of enthusiasm that followed the revival of this proce- 
dure, reports in the literatui'e have emphasized for the most part only 
its advantages. It would appear that the limitations and contraindica- 
tions of this procedure should not go without mention. 

Peritoneoscopy may be a very useful procedure in selected cases. 
When accurate diagnosis of chronic intra-abdominal disease, especially 
that associated with ascites, is difficult or impossible by the use of ordi- 
narj' methods of clinical investigation, pei’itoneoscopic inspection of the 
abdominal cavity may be the means of establishing the diagnosis in a 
simple manner and beyond doubt. Removal of a significant biopsy 
specimen through the peritoneoscope, which should always be performed 
when feasible, affords irrefutable diagnostic emdence. The risk is slight, 
discomfort to the patient is minimal, and the necessarj’" period of hos- 
pitalization is short. Pentothal sodium intravenously administered pro- 
vides a more pleasant anesthesia for the patient than local infiltration 
of the abdominal wall with procaine hydrochloride (novocain). The two 
conditions in which peritoneoscopy may be helpful most frequently ai'e 
intra-abdominal malignancy and cirrhosis of the liver when these 
diagnoses cannot be established udth certainty by any other method 
except exploratory laparotomy. Various other lesions ma}' be diagnosed 
less frequently. 

It seems important that the limitations of peritoneoscopy should be 
appreciated as clearly as its merits. It appears definite that peri- 
toneoscopy will never replace exploratory laparotomj^ although in a 
relatively small, selected group of cases it may render operation un- 
necessary, Great significance usually cannot be attached to findings of 
negative significance on peritoneoscopie examination, as ob^dously only 
the surface of certain intra-abdominal viscera can be visualized and even 
the surface of many structures cannot be seen. In this regard, peri- 
toneoscopy is similar to bronchoscopy and is in contrast with cystoscopy. 
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In the case of bronchoscopy, only a very limited portion of the pxil- 
monaiy system can he visualized ■with the result that this examination 
can exclude disease witli certainty in only a limited region. Only ■\vhen 
an organic lesion is gz-ossly evident Avitliin tlie abdominal cavity can 
peritoneoscopj' be expected to establish an accurate diagnosis. 

It has been stated that peritoneoscopy may be employed to determine 
the operability of certain malignant lesions ; for example, carcinoma 
of the stomach. If, in these cases, the decision as to operability is based 
on the presence of metastatic lesions, this practice may be sound; iiow- 
ever, when this decision is based solely on tlie local extent of the primary 
lesion, the use of peritoneoscopj" for this purpose seems definitely un- 
wise. One need not operate many times for gastric carcinoma in order 
to appreciate how difficult a decision in regard to operability may be, 
even when the abdomen is open and the lesion is in the surgeon ’s hand. 
Even large, high-lying lesiozis which have invaded the gastrohepatic 
or gastrocolic omentum ma.v be completel.v removed at times with a 
reasonable hope of cure. In contrast, certain smaller lesions which have 
penetrated into the pancreas ai-e actually inoperable. This fact could 
not possibl.v be detected by means of the peritoneoscope. Any method 
which is accepted as capable of supplying criteria in regard to the 
operability or inoperability of malignant lesions should be as infallible 
as is possible, for an operable lesion which is erroneously considered 
to be inoperable may be responsible for a direct loss of life. It appears 
probable that the experienced roentgenologist is able to offer as ac- 
curate an opinion as, or even a more accurate opinion than, the peri- 
toneoscopist regarding the operability of gastric carcinoma, based on 
the local extent of the lesion, and it is well known that the roent- 
genologist may occasionally Ize in error in this regard. 

The use of peritoneoscopy in the presence of possible acute inflamma- 
tory conditions within the abdomen has been repeatedly and rightly con- 
demned. Previous abdominal operations usually render a satisfactory 
peritoncoscopic examination impossible because of adhesions. Infants 
and small children cannot be examined with the .same degree of satisfac- 


tion as adults. Diagnosis made on the basis of inspection of the gross 
lesion alone, peritoneoscopically, without a biop.sy, may be in error to 
the same extent that the diagnosis of any lesion on the basis of insi)ce- 
tion of the gro.ss specimen alone may be unreliable. Dangci-s of the 
procedure are few, but perforation of a viscus, severe hemorrhage, and 
.spread of intra-abdominal infection have been known to occur. It seems 
desirable that peritoneoscopy should be performed by a surgeon rather 
than by a bronchoscopist, urologist, or internist. The surgeon is most 
familiar with the appearance of the abdominal viscera in health and 
disca.se H an accident should occur, the surgeon may proceed at onc(' 
ns the condition requires and, if the examination indicates the dcsira- 
bilitr of exploration, this may be carried out without delay. Alfhougt. 
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peritoneoscop.y is a useful and valuable procedure under proper circum- 
stances, undue enthusiasm and nmvarranted indications for its use 
should be avoided. Likewise, too great acceptance of its reliability in 
certain types of cases should be curtailed. 

— James T. Priestley, M.D. 

Rochester, Minn. 


Morphine and Peritonitis 

r\URIN6 the past several jmars, much lias been published regarding 
the treatment of aiipendieitis. New concepts of origin and de- 
velopment have been advanced and old ideas of treatment have been 
revived and re-examined in the effort to reduce mortality and mor- 
bidity. Out of the mass of reported material, the principles of Murphj' 
and Ochsner have again taken distinct form. 

At present there are two well-defined, opposed groups ; one advocat- 
ing immediate surgery in all stages of appendicitis, the other counsel- 
ing delaj’ and nonsurgieal methods in the presence of abscess or 
spreading peritonitis. Each group presents formidable series in sup- 
port of their respective views, almost forcing the conclusion that both 
are correct. Examination of the evidence, however, suggests the pos- 
sibility that the position of either faction is not invulnerable. Reports 
of cases operated upon indicate that extensive and intractable peri- 
tonitis may not occur as often as the proponents of delay believe. On 
the other hand, the adherents to Ochsner ’s principles present quite 
satisfactory eA'ideuee that, in the presence of extensive siireading 
peritonitis, surgery is of little value and is at times harmful. What 
variance of opinion there is appears to rest upon the diagnosis of 
the degree and extent of peritonitis ivhich may attend anj^ case of 
appendicitis. In fact, if this one variable factor could be removed by 
more accurate study and estimate, it is probable that much of the 
present conflict would disappear. There is no question but that the 
usual methods and means are sufficient to identify the presence of ap- 
pendicitis, but recognition of peritonitis and its extent and degree is 
atill difficult. If this is the situation and if this is the issue, it seems 
reasonable that every means be recruited and examined to make better 
diagnosis possible. 

Steinberg'* has recently presented a method of examination of peri- 
toneal exudate which maj^ serve as a basis, if correlated with other 
clinical findings. Even though it may prove to be of little immediate 
^alue, it maj* be of considerable worth as a basis for classification of 
statistical data. There is one other clinical method of approach which 
bas been generallv oveidooked and which, because of its safety and 
case of application, deserves further trial. That is the use of mor- 
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phine. Its use as a diagnostic agent has been reported from various 
sources,^'®’ *’ hut its promise of usefulness has not been thoroughly 
tested. Morphine has long been decried as a source of confusion and 
danger to patients Avitli acute abdominal disease. However, better 
knowledge of its action and a definite plan for its use make this teaching 
no longer sound. If, after careful preliminary inquiry and physical 
examination, moiqjhine be administered in sufficient dosage to abolish 
pain, the cerebral component of the abdominal muscle spasm will be 
removed and re-examination will disclose ndtli much greater accuracy 
the extent and degree of peritoneal involvement. As such evidence is 
of prime importance in diagnosis and is essential in determining the 
type of treatment, it would appear that a method which makes this 
more easih’ available merits consideration. 
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Erratum 

On page 925 of the December, 19.39, issue, in the article by Oehsuor, DeBakey, 
and Murrav entitled “Absence of the Anterior Mediastinum With Keport of Case 
Associated With Congenit.al Diaphragmatic Hernia’’ the last sentence in the first 
paragraph .should read: “ ‘Since, in the dog, the normal history of the pleural 
e.xpansion is an interruption of the process at a point just short of dissolution of the 
anterior mediastinum, it is not intprobable that tinstnUe development, whether in a 
dog or human fetus, might lead to complete disappearance of the mcdia.stinal 

septum.’ ’’ 



Recent Advances in Surgery 

Conducted by Alfred Blalock, M.D. 


THE SUEHIOAL TEBAT]\IENT OP TUMOES OP THE STOMACH 

Eobkrt Zollinger, M.D., Boston, Mass. 

(From the Sttrgical Service of the Peter Beni Brigham Hospital, and the Depart- 
ment of Surgery, Harvard Medical School) 

OAECINOMA of the stomach lodaj- accounts for one-fifth of the 
^ annual mortality from carcinoma in the United States.-® By the 
time the diagnosis is made, resection can be carried out on only twenty- 
five of every one hundred victims of the disease, and of these only five 
have a reasonable chance of living five years.®® While this figure, alai'in- 
ing as it is, holds for the disease as a whole, once resection is justifiable, 
the eliances of five-year survival increase to 20 to 50 per cent.** 

DUGNOSIS 

There is no train of symptoms or signs characteristic of gastric car- 
cinoma. Occasionally marked secondary anemia, the result of pro- 
gi’essive bleeding, is the only presenting symptom. Indigestion, anorexia, 
pain, vomiting, and weight loss are usually present and are reported 
in this order of frequency by Marshall and Taylor after an analysis of 
291 eases. But, by the time most of these sjTnptoras are apparent, the 
patient has frequently passed the point at which surgical removal of 
the lesion is feasible. Eivers and Dry point out that, except for pyloric 
lesions which cause earl}'' obstruction, it is the complications and systemic 
effects of the carcinoma which produce the symptoms. By this time 
the lesion has advanced beyond the bounds of operability. Nor does 
the duration of symptoms oifer aid to diagnosis. In his series Moidey 
reports the average duration of symptoms pi’ior to operation to be 12.7 
months for gastric carcinoma as compared to 10.3 years for gastric ulcer, 
^^hey, Swinton, and Peelen find the duration of s}’mptoms to be 8.1 
months for operable cases and 8.5 months for inoperable. Bull reports 
that 20.2 per cent of the inoperable cases had clinical symptoms for only 
1 to 5 months. In spite of these obstacles, eai’ly diagnosis is occurring 
with greater frequency, according to MacCarty; he, as a pathologist, 
fijids a greater number of small malignant lesions and repoi'ts that in 
per cent of 410 specimens the malignant ulceration was the size of 
® fiiiarter or smaller. 

Bastrie carcinoma appears most frequently in those in the fifth 
and sixth decades of life.®' However, there are isolated reports, grow- 
ing in number annually, of proved carcinoma of the stomach in 
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younger patients. For example, MacFarland describes its oeeurreneo 
in a girl 21 years of age ; Patterson and Gross, in a man 27 years of 
age. Almost any large series will include a few cases of carcinoma of 
the stomach in patients below the age of 30 years. 

There is a definitely higher occurrence of gastric cancer in males 
than in females, the ratio being slightlj' more than three to one.-’ 
Dublin also points this out and estimates that carcinoma of the stomach 
is responsible for about one-third of all deaths from carcinoma in 
white males and one-fifth in white females. 

Tt is widely believed that patients with carcinoma of tlie stomach 
have an achlorhydria, but this is unreliable. Comfort and Yanzant 
find the incidence of aehlorhj'dria in eases of carcinoma of the stomacli 
to be three times the normal. However, the range of acidity for men 
with carcinoma of the stomach A’aries from 0 to 90, which is only ten 
points short of the range for normal men. Comfort, Butsch, and 
Eustermaii, in studying the gastric analyses of 79 patients of all ages 
who developed carcinoma of the stomach during an average period 
of observation of six j-ears, discovered that the percentage of achlor- 
hydria increased from 38 to 64.6 per cent. They believe that chronic 
gastritis as Avell as the tumor may be responsil)le for the frequent 
depression of gastric secretion after the development of gastric car- 
cinoma. Robertson reports two cases in Avhich there avos a gradual 
disappearance of fi’ee hydrochloric acid during the entire period of 
obseiwation, Avhich, he l)elieves. is the result of an inti'actable gastritis, 
secondary to the development of pyloric stenosis from tlie neoplasm. 
Shay and Schloss. in discussing the differential diagnosis of carcinoma 
and ulcer, call attention to the fact that in the ease of ulcer there 
should be no drop in the gastric acidity in gastric analysis at tliree- 
Aveelv intervals, and that the occult blood reaction shoAild disappear in 
the test meal. Great strc.ss is placed on the disappearance of occult 
blood, since other improvements may occur Avith a malignant as accII 
as a benign lesion. Apparently in early cases in Avhich the diagnosis 
is questionable, a pi'ogrc.ssiA-e lowering of the gastric acidity may lie 
considered highly suggestive of careinoma. On the other hand. Com- 
fort and Butsch point out that the jire.sence of any single laboratory 
or clinical finding does not .iustify an absolute diagnosis of eaneer 
or benign ulcer if the diameter of the lesion is less than 4 cm. 

The disclosure of a malignant lesion of the stomach by x-ray has 
reached such a high degree of cfTieieney that in competent hands a 
correct diagnosis may be made in 90 jier cent of the cases.” X-ray 
studies, therefore, have become a prerequisite to diagnosis in any 
natient over 40 years of age having indigestion, dyspcjisia. or mild 
epigastric distrc.ss A\-hieh does not re.spond immediately to medical 
treatment.'''' In practice, it may often be diffieult for the physician to 
convince his patient of the importance of thorough and usually rather 
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expensive x-ray studies for what seems a trivial complaint. But the 
physician must be alert to the danger and insistent upon accurate 
diagnosis if gastric carcinoma is to be discovered early at a resectable 
stage. In those instances when the roentgenologist is not certain 
whether the lesion is malignant or benign, it is customary for him to 
call it to the attention of the clinician and to request re-examination 
after a three-week interval of strict medical treatment. 

Schindler and Gold report ten cases showing the value of gastros- 
copy in making an early diagnosis of gastric carcinoma. They believe 
that close cooperation between the gastroscopist and roentgenologist 
is essential in the routine periodic examination of patients with pre- 
cancerous states, especially when the roentgen-ray results are negative 
or doubtful. 

Relationship of Gastric Ulcer to Malignancy . — -The question of 
whether or not a gastric ulcer undei’goes malignant degeneration con- 
tinues to be a moot point. Miller emphasizes the fact that the clinician 
should never forget that any ulcer of the stomach may be carcinoma 
and that it should be watched closeljA Ransom quotes as the consensus 
of present-day opinion that about 5 per cent of benign ulcers undergo 
malignant degeneration if they resist treatment by dietary and other 
nonsurgical measures; Wultf believes that carcinoma arises from an 
ulcer in about 2.1 per cent of all cases. Scott and Mider state that 
most ulcers of the stomach over 2.5 cm. in diameter are malignant 
and that those smaller than 1.5 cm. are probably benign, but this 
observation is almost valueless as a guide to therapy in the individual 
ease. 

After three weeks of rigid medical treatment, Scott and Mider also 
divide all gastric ulcers into an ulcer and a carcinoma-suspect group. 
If the lesion is a benign ulcer, the pain should diminish the first week ; 
all symptoms and occult blood should disappear in two weeks; and 
the size of the ulcer should decrease one-third of its area within three 
Weeks. When any one of these three criteria is not fulfilled, the ulcer 
m placed in the carcinoma-suspect group, and surgery is advised. It 
m true that a few benign ulcers which are resistant to medical treat- 
ment because of adherence to the pancreas or liver will fall into this 
carcinoma-suspect group, and it is also true that the symptoms of 
malignant ulcer may be alleviated by medical treatment. Therefore, 
^■ray studies must be repeated eveiy four to six "weeks, if surgery is 
not performed, until all evidence of the ulcer has disappeared. If 
there is any recurrence of symptoms while the patient is under treat- 
|nent, if the ulcer does not progress toward healing, or if it increases 
’n size, operation should be advised. 

Prepyloi'ic gasti’ic ulcers, as pointed out by Holmes and Hampton, 
ni’e particularly likely to be malignant, although there is a controversy 
nhout tlie exact incidence.^ Morley finds that 12 per cent of chronic 
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ulcers and 66 per cent of gastric carcinomas occur in tlie prepyloric 
region. SingletonS= believes that any annular deformity in the pyloric 
region may well be considered malignant and that any ulcer within 
2,5 cm. of the sphincter should be seriously regarded. Howevei', in 
studying a series of 145 consecutive gastric ulcers in the terminal inch 
of stomach e.xclusive of the pyloric sphincter, he found the lesion was 
benign twice as frequently as it was malignant.®^’ Sampson and 
Sosman, of the Peter Bent Brigham Hospital Roentgenological Depart- 
ment, find that <5 per cent of chronic ulcers in the prepyloric ineli 
of the stomach are cancerous. Tt is now generally believed that ulcers 
in the prepyloric region should be considered malignant or potentiall.v 
malignant, and should be subjected to strict medical treatment aiul re- 
peated x-ray examinations over a jirolonged period if immediate sur- 
gery is not carried out. 

It is generally accepted that ulceration along the gi'eater curvature 
is almost invariably malignant, regardless of size or location. 

All gastric uleei'S, therefoi’e, should be comkleved potentially malig- 
nant and patients harboring such a lesion should be kept under close 
medical treatment augmented by rejreated x-ra.v examinations, gastric 
analyses, and examinations of ga.stric contents and stools for oc- 
cult blood. If the lesion does not I'esjrond to treatment within a period 
of three weeks, surgery is advocated. 


OI'ERABirUTY 


The iratient with gastric cancer should be given tlic Ireneht of an ex- 
ploration, regardless of the apparent size of the neoplasm by physical 
examination and x-ray, unless there is clear and unmistakable evidence 
of metastasis. A rectal examination to determine the prescJicc of im- 
plantation in the poucli of Douglas should be done routinel.v. In addi- 
tion, Allen-’ emphasizes that an inspection of tlic anteroj)ostcrior viev 
of the stomach filled with barium ma.v give some clue as to whether 
or not there is metastasis, particularly in the region of the liver. If the 
stomach is normal in position, mostly to the left of the midlinc, it can be 
assumed that there is no extensive meta.stasis. at least in the region of 
the gastvohepatic ligament. Should the stomach lie mainly to the left of 
the vertebral column, extirpation of the organ is more feasible, since, 
when the stomach is drawn to the right, there is probably tumor m 
the gastrohcpatic omentum. If there ai>penrs to lie generalized 
metastasis, a needless exploration may be avoided by peritoneoscopy. 
Pack and Living.ston i)oint out that inoperability or curability is defi- 


nitely evident on peritoneoscopy. 

Finsterer believes that the only iialicnts inoperable are those m 
whom there are distant metastases which can be definitely denion- 
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not contraindicate operation. 'Walters®^ remarks that, regardless of 
the apparent extent of the malignant lesion as shown by x-ray, 15 to 
20 per cent of the cases reported to be inoperable or on the border line, 
haAm sufficient stomach to permit a resection. Balfour® notes that the 
result for large tumors Avhieh at first appeared impractical of remoAml 
Aras a surAUAml rate at the end of seAmn years of 33 per cent, as com- 
pared to 24 per cent for small tumors. Size alone, therefore, is not 
necessarily a deterrent to exidoration and successful resection. 

Bony metastasis from carcinoma of the stomach may be more com- 
mon than supposed, according to LaAvton, A\'ho suspected metastasis 
to the bone in 10 of 606 patients Avith carcinoma of the stomach. In 
3, metastatic lesions of the bone Avere found at autopsy, despite nega- 
tive x-rays. He concludes that the diagnosis must rest on clinical 
sjnnptoms alone, because it is not ahvays possible to confirm it by 
I’oentgenologic examination. Metastasis to the huigs is so uncommon 
that routine x-raj^ of the ehe.st, other than the usual fluoroscopic exam- 
ination at the time of the gastrointestinal series, is usually unneces- 
sarjn 

The operability of carcinoma of the stomach Amries markedly in 
urban and rural districts, being much higher usuallj^ in surgical 
centers.'*^ MacGuire finds that 50 per cent of the clinical admissions 
for gastric cancer are operable; Marti, 55.8 per cent of 299 cases; 
St. John, Whipple, and Raiford find 13.6 per cent of 718 cases; 
LeAvisohn and Mage, 14.3 iier cent; and in 1935 Lahey, SAvinton, and 
Peelen, 22.1 per cent Avhich increased to 26.1 per cent in 1938.®- Bull 
Avas able to perform I'adieal operation in 23.3 per cent of the men and 
30 per cent of the Avomen Avith careinojAia of the stomach. Parsons and 
Welch report an increase in resectability during the past ten years 
of from 27 to 37 per cent. Li\dngston and Pack, in an analytical 
study and statistical survey of sixty years of surgical treatment of 
gastric cancer, conclude that from tAvo-thirds to three-quarters of the 
lesions are unresectable Avhen first seen. Marshall,®® Avho submits all 
patients AAdth gastric carcinoma to surgery unless there is CAddence of 
Avidespread metastasis, such as to supraclavicular glands and to the 
pouch of Douglas, reports that 26 per cent of his patients AAdth car- 
cinoma of the stomach had opei-able lesions AA^hen the tumor Avas 
diagnosed. Maingof*® belicA-es tliat le.ss than 30 per cent of the 
patients Avith cancer of the pyloric segment of the stomach can be 
subjected to radical resection. Balfour® reports an operability rate of 
45 per cent for those eases in AAdiieh exploimtion aa'os can-ied out. 

From all these reports it is apparent that only about one case in 
fiA'c comes to surgeiy early enough to AAmrrant radical resection. 
Tins disheartening state of affairs serA-es to re-emphasize the impor- 
tance of early, thorough inve.stigation of cA-ery case of upper gastro- 
intestinal distress. 
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PREOPERATn-E PREPARATION 


The patient with gastric cancer is nsnally not a good surgical risk 
because of one or more complicating factors, such as anemia, mal- 
nutrition, or dehydration. There is also the danger of infection from 
soiling of the operative held from gastric contents, usuallj^ highly in- 
fectious, and of postoperative pulmonary complications. Attention 
to details in the prejoaration of the patient coming to oj)eration is 
essential and has done much to lower the postoperative mortalitv.*’'' 


In addition to the routine laboratoiy studies on blood and urine, 
determinations should be made of the serum protein, vitamin C, and 
kidney function. Gastric analysis should always be done to determine 
the presence or absence of free hj^drochloric acid, regardless of how 
obvious the diagnosis is. Every patient with gastric carcinoma should 
be typed, and there should be blood available for transfusion.-" If 
the hemoglobin is below 40 per cent, a preoperative transfusion should 
be given.^' Transfusion must also be given if the serum protein level 
is low. Under no circumstances should a patient with a low protein 
level be subjected to gastrointestinal anastomosis, because edema of the 
gastric wall not only may interfere with the anastomosis, but may cause 
a nonfunctioning stoma.°'’ 

The patient with pyloric obstruction is placed on constant gastric 
suction and is encouraged to drink large amounts of water to wash 
out the stomach thoroughly. In such instances, it is obviously neces- 
sary to watch the blood chloride level and to maintain electrolytic 
balance by intraA'enous administration of 5 per cent de.xtrose in iso- 
tonic saline solution. If the patient receives sufficient fluid b.v mouth 
to insure a urinary output of at least 1,000 c.e. dnilj', no intravenous 
administration of fluid is required. However, in the presence of ob- 
struction 5 per cent de.xtrose in isotonic saline solution or sterile wa- 
ter should be given in sufficient amounts, usually 2,000 to 3,000 c.c. ))cr 
day, to insure a .satisfactory urinary output.=' If edema of the ex- 
tremities develops, there is probably either a lowered total scnmi 
protein or an excess of chlorides. Therefore, in such instances im- 
mediate determination of the blood chlorides and serum proteins 
should be made. A transfusion may be indicated, or distilled water 
may be .substituted for the saline solution, dciicnding upon the lab- 
oratory findings. 

If the patient does not have gastric retention, the stomach .should 
be thoroughly washed out daily, starting several days before opera- 
tion, to make certain that all coarse particles of food have been rc- 
inoA-ed.^' During this time the patient .should be maintained on a 
hi'-h caloric, high vitamin diet.=' Vitamin C. which is necessary for 
proper wound healing, may be sujiplicd in adequate amounts by givinc 
the patient orange juice with the addition of cevitamic acid.-’ 
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Gastric lavage should be repeated the night before operation and 
the following morning.-'’ In addition, as pointed out by Horsley, it is 
advisable to attempt to sterilize the gastric contents by the administra- 
tion of dilute hydrochloric acid, unless there is ample free hydro- 
chloric acid present by gastric analysis. Gastric lavage with 0.25 
to 0.5 per cent hydrochloric acid should be carried out several times 
during the twenty-four hours previous to operation. Hydrochloric 
acid, when sweetened to make it more palatable, may be given by 
mouth. This attempt at decreasing the bacteria count of the stomach 
is now widely used because peritonitis is one of the main causes of 
death following resection for gastric carcinoma.^® When a culture of 
the gastric contents shows beta-hemolytic streptococci, Parsons and 
Welch state that sulfanilamide may be tided. While these methods 
may be of value, thorough mechanical cleansing of the stomach by 
gastric lavage is the most useful procedure. A small Levine tube 
may be left in place through the nose to maintain constant gastric suc- 
tion during the operation and the immediate postoperative period. 

In poor-risk patients with a high degree of pyloric obstruction 
and marked changes in blood chemistry, it may be judicious to per- 
form a jejunostomy for feeding purposes.-® After several weeks of 
jejunal feeding, the condition of the patient may improve sufficiently 
so that gastric resection may be contemplated with a moderate degree 
of safety. 

Since pulmonary complications, along with peritonitis and infec- 
tion, are one of the common causes of death following resection for 
gastric carcinoma, patients must not be subjected to surgery under 
any circumstances if there is evidence of respiratory infection.^® 

anesthesia 

There is no general agreement as to the choice of anesthesia; in fact, 
comparative mortality rates are repoided for all types of anesthesia. 
Avertin (70 to SO mg.) supplemented by ethjdene or 1 per cent novocain 
infiltration is recommended by Meyer. However, Parsons and Welch 
state that avertin as a basal anesthesia has been found unsatisfactory, 
for it does not give as complete relaxation and results in more frequent 
postoperative complications. Finsterer prefers local novocain anesthesia 
with splanchnic block, because, he states, by its use the mortality from 
pneumonia in his cases is only 1 per cent. Lahey, Swinton, and Peelen 
ni 1935 advocated the use of intratracheal eth 3 'lene or e.velopropane with 
I'egional field block with metj'caine; but in a more recent article®' an- 
noimce a return to the use of spinal anesthesia, which the}' feel can be 
trusted to provide complete anesthesia and relaxation for at least three 
hours. Sise emphasizes that in most instances spinal anesthesia with 
pontocaine or nupercaine is quite satisfactorj', but an anesthetist well- 
skilled in its administration and management is essential. If the opera- 
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tion is started with a general anesthetic, Allen^ advises intratracheal 
administration with a closed machine. Especially for high resection, 
an intiatiacheal administration of anesthesia is recommended hecanse 
it prevents regurgitation of the gastric contents into the bronchial tree 
dining manipulation of the stomach at the time of operation. In addi- 
tion, as iiointed out by Pack and Livingston, hyperventilation of the 
lungs is also possible and is advantageous when reflex muscular 
inhibition, pressure on the thorax, or severance of costal cartilages has 
depressed respirations. 

The majority of surgeons seem to use the t3’^pe of anesthesia to 
which thej’^ are most accustomed and which existing facilities permit, 
resorting to intratracheal anesthesia nsuall.v, if a high or total resection 
is anticipated. 

IMCISION 

The location of the incision ma.v be varied, depending upon the site 
and extent of the lesion. A midline incision, or one just to the left of 
the midline, is most frequently used. Balfour® recommends making a 
small initial peritoneal opening so that if peritoneal implants are found 
the small wound maj^ be closed immediatel.v, therebj’^ enabling the patient 
to be out of bed in a few daj^s. This ivould appear to be an important 
point, since the percentage of eases having extensive metastasis is con- 
siderable. If it is apparent that a high resection will be necessaix a left 
rectus incision ivhich can be extended well above the costal margin is 
preferred. Division of the costal cartilages or side extensions of the in- 
cision to the left are rarely necessary. 


CHOICE OF OPERATIONS 

After the abdomen is opened and no metastasis is apparent, the pouch 
of Douglas is first e.xplored to see if there is seeding in the pelvis or 
cul-de-sac. A thorough e.xploration then follmvs. 

The general abdominal examination must be thorough because it is 
not uncommon to encounter two or even more primary tumors in the 
same patient. While pathologists find this frequently, the clinical find- 
ing of two separate, distinct, and simultaneous carcinomas is rare. Pem- 
berton and Waugh have reported the recovery to active life of a 57-yenr- 
old phj-sieian after the removal of primary carcinomas of the sigmoid 
and stomach, hlaingot®'’ has described a similar case in which primary 
tumors of the stomach and sigmoid were removed at one operation, with 
uneventful recoveiy of the So-j'ear-old female. 

In addition to determining distant metasto.sis, the surgeon must also 
carefully palpate the omentum and the glands about each curvature to 
determine the extent of l.vmphatic extension. Ho .should not be dis- 
couraged upon finding numerous enlarged nodc.s, because many of these 
may be the seat of chronic inflammation rather than tumor. Ballour 
states that unless the enlarged Ijunph nodes beyond the range of removal 
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are proved malignant and there is other evidence of distant metastasis, 
it can be assumed that they are onlj'- inflammatory and that resection 
may be carried out. 

The surface of the liver is visualized' and palpated. The region of the 
gastrohepatic ligament and great omentum is similarly inspected for 
evidence of metastasis. Hunt^^ states that, as far as the stomach was 
concerned, 43 per cent of his cases were operable but that metastasis to 
the liver, extensive involvement of the lymph nodes along the lesser 
curvature and gastrohepatic ligament, or multiple remote peritoneal 
transplants ruled out the possibility of resection. 

Regardless of how obvious the diagnosis maj' appear, a gland or 
portion of a metastatic nodule must be obtained for microscopic examina- 
tion as proof tliat the lesion is not benign. The lesion may prove to be 
lymphoma which, unlike adenocarcinoma, is highly radiosensitive. 

The amount of fixation of the neoplasm, as well as its extent, is then 
carefully determined. When there is diffuse metastasis and when free 
fluid is present in the abdomen, further procedures are of questionable 
value unless there is a high degree of pyloric obstruction. Even then, 
Balfour® states that gastroenterostomy is likely to prove disappointing 
in relieving the obstruction. 

Palliative Operations . — A small metastasis to the liver or a single 
implant on the rectal shelf does not necessarily contraindicate palliative 
gastrectomy. If it is decided from a thorough abdominal examination 
that a radical resection is not to be done, the problem arises as to what 
type of palliative procedure, if anj’’, is justifiable. 

A gastroenterostomy may be done to relieve pyloric obstruction and 
to make the terminal months more bearable. In such instances Finsterer 
performs an anterior gastroenterostomy with enteroanastomosis, because 
marginal ulceration is a rare complication in cases of carcinoma of the 
stomach. Balfour® prefers tlie Devine exclusion operation as a palliative 
procedure for it affords complete relief from actual or impending ob- 
struction and results in a very definite prolongation of life in comfort, 
while gastroenterostomy does not increase the average expectancy of 
life more than one month over exploration alone. Blaingot^® prefers 
the Devine exclusion operation for the inoperable case because the sur- 
vival period is increased, probably due to the persistence of a wide-open 
stoma. Oceasionallj’- tlie excluded segment can be removed later at a 
second operation. 

Pack and Scharnagel®® advocate a two-stage operation, the first stage 
of which consists in exclusion of the carcinomatous segment of tlie 
pylorus and antrum and gastroenterostomy under local anesthesia. The 
patient is built up by a liberal postoperative diet to tolerate better the 
second stage. After the inflammatory reaction about the tumor has sub- 
sided, a partial gastrectomy is carried out. This procedure is followed 
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oven in (lie i)msx>nec oi' mclnsiasis to the iiver or .supivicJaviciilar nodes 
wiien llio pa) lent js in good condition and the stomach is sufficiently 
mobile. 

Macs ndvoca)e.s the Eiselsberg-Witzel tecliniquc of creating a water- 
tight permanent fistula to the je.iunum for inoperable obstructive car- 
cinoma of t he stomach. Following this, frequent .small feedings are given 
at the same rate Dint food ironld pa.ss I'lvm (he stomach into the in- 
testinal tract in the normal pvoeess of digestion. 

An.v of these procedures carries a definite morialit.v. As the figures of 
Paisons and Welch show, in their series there was a postoperative 
mortality of lu.f) per cent for exploratory laparotomy and of 25 per 
cent lor gastroenterostomy. Lahoy, Swinton, and Peelen report a 6 per 
cent mortality following e.xploration, and a 40 per cent mortality follow- 
ing palliative operations. Livingston and Pack point out that the oper- 
ative mortality for gastroenterostomy is as great as for attempted resec- 
tion, yet the average extension of life is not more than two months. Bal- 
loiu"’ finds that the duration of life for a group of patients having ex- 
ploration only Avas five moiitlis; Avhen gastroenterostonpv Aims performed, 
the postoperatiA'e mortality Avas 11 per cent and only one more month, on 
an aA’erage, aa'os added to the life expectancy. Anschutz hesitates to per- 
form a palliative operation for gastric carcinoma, because the average 
length of life after operation in the 190 eases, he reports, Avas but six 
months. 


It would appear tliat, in the presence of ad\'nneed carcinoma, short- 
circuiting procedures add little to the span of life. HoAi'cver, AA'hen the 
short-circuiting procedures are combined Avitli the Devine exclusion type 
of opei’ation, a longer pei’iod of siu-viA'al may l>e expected. 

SuJ)tot(d Resection. — If, after a thorough pelvic and abdominal ex- 
ploration Avitli careful examination of the liver, it is apparent that 
there is limited, or no, metastasis and that the mass is movable and 
can be resected, the .surgeon must then determine the type of resection 
to be carried out. In order to insure complete removal of the groA\dh, 
he must not have a fixed idea as to the type of suz'gieal procedure he 


intends to perform, but must vary it Avith the indiAddual ease and the 
extent of the lesion found at exploration. This is a great tax on 
surgical judgment. In many instances in Avhich the lesion might be 
considered inoperable bj^ others, the surgeon of Avide experience in 
gastric surgery is able to carry out successful resection. 

Eecent jnicroseopie studies more clearly define the limits about 
the neoplasm Avhere the gastric or duodenal Avail should be dnoded 
to insure a resected margin free of tumor-cell involvement. Ruggieri, 
in studying the cardiac segment of the gastric wall in 19 instances, 
found cancer cells in the layers of gastric Avail as far 
the macroscopic periphery of the tumor, and pat ‘ 

the tissue of the wall as far aAA'ay as 9 or 10 cm. He, therefo , . 
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cates a wide resection. With this in mind, it is probably desirable for 
the surgeon to include in the resection at least 10 cm., or almost a 
hand’s breadth, of normal appearing gastric wall above the neoplasm. 
Verbrngghen, after studying 50 resected specimens, comes to the con- 
clusion that in gastric carcinoma at least 4 cm. of healthy gastric wall 
should be allowed from the edge of the ulcer along the lesser curva- 
ture toward the cardia in order that the resection may include the 
whole primary focus. 

Castleman reports 21 cases of carcinoma of the pyloric end of the 
stomach in which there was extension of the tumor into the duodenum, 
vaiying from 4 to 23 mm. In most sui-gieal specimens cancer cells 
were found at the distal cut edge, implying that the remaining 
duodenal tissue contained tumor. The lesion rarely involves the 
mucosa but spreads along the submucosa often in the Ijniiphatics. 
He suggests that at least 3 cm. of duodenum should be removed in ali 
gastric resections for carcinoma of the pylorus. Since it has been ac- 
cepted for years that carcinoma of the stomach does not extend into 
the duodenum, surgeons perhaps are not particularly careful about 
how close to the neoplasm resection is carried out on the duodenal side. 
Usually, however, the crushing clamps customarily applied before 
dividing the duodenum will include at least 1 to 2 cm. of duodenal 
wall beyond the limits of the surgical specimen. 

In addition to removing the tumor well beyond its normal limits and 
including a portion of the duodenum as well in lesions of the pylorus, 
many surgeons are recommending a complete excision of the omentum, 
which can be accomplished with little technical difficulty. Removal 
of the omentum, it is believed, will decrease the chance of leaving any 
metastatic tumor tissue. With these factors in mind, the surgeon must 
determine from the location and size of the tumor the extent of re- 
section and the procedure most feasible to execute. The limits of 
safety should never be reduced in order to leave sufficient gastric wall 
to effect a preconceived plan of anastomosis. 

Recently Pack and Livingston have thoroughly reviewed the various 
types of resection for gastric carcinoma. Some form of the Billroth IT 
operation, either the Polya or Finsterer-Hoffmeister, is usually recom- 
mended over the Billroth I. However, the Billroth I type seems to 
meet a definite need in small neoplasms of the prepyloric region. In 
such instances a sufficientlj^ wide resection may be carried out to 
permit gastroduodeno.stoiny by the Billroth I method. Marti reports 
a mortality of 3.8 per cent in 26 eases of resection for carcinoma by 
the Billroth I method, in comparison with a mortality of 21.5 per cent 
of 130 eases resected according to the Billroth II technique. ITow- 
ever, the instances in which he used the Billroth I technique were 
small, deep-seated carcinomas, so that a comparison of the two proce- 
dures .should not be made on the basis of these figures. From his 
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slnliRtics it would soeni fliut for small lesions in llie pyloric region of 
the stomacli a BillrotJi ,7 operation carries a detinitel.y lower mortality 
late. Cattell and Coleock feel that the I3illroth I procedure is well 
adapted to cases of ])rej5yiorie malignant ulcer or cancer involving less 
than one-half the cor])us of the stomach. It may well he the opera- 
tion of choice in the eldei’ly or poor-ri.sk patient where the hazards 
of the operation may be in dii'ect I'elation to the lengih of operation, 
shock, and Mdde.si)i-ead soiling. In addition, Mar.sha]F’= believes that 
this operation is capable of readier and more rapid completion than a 
modification of the Polya operation and that the entire operation can 
be done above the transverse colon wdthout gross contamination, an 
important factor in the elderly, poor-risk patient. 

Pack and Scharnagel,»' while admitting that the Billroth I opera- 
tion has advantages in the treatment of maligna?icy of the stomach aiid 
gives a good phj'siologie reconstruction of the gastrointestinal tract, 
list its many disadvantages : there is danger of leakage at the so-ealled 
deadly triangle; it is difficult to bring the duodenal end to the gastric 
stump if the resection has been wide ; there is danger of tension on the 
duodenum; if carcinoma recurs locally, it may catise pyloric obstruc- 
tion, a complication that is less frequent in the modifications of Bill- 
roth’s second operation; and there is too great a tendenc}’' for the 
surgeon to be conservative in the amount of stomach remov’^ed, making 
resection worse than useless in all but very early and very small 
lesions. The surgeon obviouslj’ must meet the requirement of removing 
not only the involved lymph glands, but also a liberal portion of ap- 
parently normal gastric wall, to be certain that all tumor cells which 
may have extended within the wall of the stomach are removed. The 
disadvantages of this operation are so much better known than its ad- 
vantages that it has less frequent use than it deseiwes. 

The majority of resections for carcinoma of the stomach, however, 
are carried out by some technique which anastomoses part or all of the 
open end of the gastric remnant to the jejunum. The eliief differences 
ill technique depend upon whether or not the jejunum is brought 
anterior to the transverse colon or posterior through the mesocolon, or 
whether the full gastric stump or only a portion of it is used for the 
anastomosis. Pack and Seharnagel'” believe that the Billroth II 
modification permits a wider resection with less danger of leakage, and 
that it can be performed more quickly and in two stages when neces- 
sary. In addition, they believe that the Hoffmeister-Finsterer type of 
anastomosis, which requires a shorter jejunal loop than the typical 
Polya, lessens the opportunity for kinking and eliminates the fear o 
too rapid emptying of the stomach. Lewisohn and Mage also prefei 
the Billroth II operation because it facilitates a wide resection. Bal- 
four® favors the Billroth II method of resection, since, when recurrence 
takes place after this operation, mechanical difficulties are mfreqnen ,. 
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MarslialP^ favors the Hoffmeister modification of the Polya procedure, 
hringing the jejunum up anterior to the transverse colon. A liberal 
loop of jejunum at least 25 cm. in length is used between the anas- 
tomosis and the ligament of Treitz. Many believe it makes little differ- 
ence whether the proximal or distal loop of the jejunum is at the 
greater curvature, since good results are obtained with either method. 
The jejunum may be brought up through the transverse mesocolon 
posterior to the colon when the mesenteric omentum is quite fat or 
when the mesentery of the jejunum is veiy short. Walters®' prefers 
an anastomosis posterior to the colon, using a short loop of proximal 
jejunum. If the transverse mesocolon is thick, he advocates the Polya- 
Balfour type anterior to the colon. A point 30 cm. from the ligament 
of Treitz is chosen, and an enteroanastomosis is carried out with a 
stoma 4 to 5 cm. in diameter, since the proximal loop distends in about 
one-third of the cases, demanding enteroanastomosis later if this is not 
clone at the time. Marshall,®^ on the other hand, does not believe that 
an enteroenterostomy is necessary when the resection is antecolic. 
There is no contraindication to the enteroenterostomy following resec- 
tion for malignancy, although it is very definitely contraindicated 
when such a resection is carried out for ulcer, because of the danger 
of marginal ulceration. Allen® likewise prefers the posterior type of 
Polya anastomosis. 

Lahey and Jordan describe a technical procedure of dividing the 
ligament of Treitz, permitting the transplantation of the proximal 
loop of jejunum entirely above the transverse mesocolon. This 
prevents the danger of hernia and avoids angulation of the proximal 
loop of bowel. Thej^ report its successful employment in twenty cases. 
Lahey, Swinton, and Peelen describe the technique of anastomosing 
the jejunum to the posterior wall of the stomach, then incising through 
the muscularis, and tying the individual vessels in the gastric mucosa 
beneath the muscularis. The anastomosis is completed without the 
use of clamps. The majority of surgeons routinely apply a crushing 
clamp similar to a Pajw clamp with division of the stomach by actual 
cautery with or without closure of part or all of the gastric opening 
with silk or catgut sutures. Cutler and Zollinger®' recommend the 
universal use of silk suture material in gastric surgery, with inter- 
rupted silk to the serosa and a continuous silk suture to the mucosa. 

The technical steps of the operation are shortened by the use of 
some form of mechanical sev'ing clamp as advocated by Pack and 
Schai-nagel.®“ Thej^ believe that the dcPetz clamp, for example, gives 
greatest assurance against spilling the gastric contents; ]iroduces 
absolute hemostasis, making the application of one layer of sutures 
very rapid ; and at the same time allows correct appro.ximation of the 
wound edges without tension. The only difficulty which thej’- point 
out is that it may not be applicable in veiy high resections. Marshall,®® 
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likcAvise, closos Uio -;islnc I'cinnaiil. Y-illi a inocliaiiical sewing clamp 
and then excises llie imetion at llie greater curvature to provide a 
stoma for anastomosis to tlie jejunum. 

^ Ihe mortality following gasti’ic resection for carcinoma is definitely 
liiglier tlian that following resection for ulcex’. Balfour” reports a 
mortality for resection between 10 and 13.9 per cent; Lcwisolm and 
illage, 33 per cent; Finsterer, 10 per cent (estimated); Marshall and 
lajlor, 31 ])er cent; Marti, 19.1 per cent. Gray and Balfour believe 
that the Jiiorfalify follouviig partial gastrectomy should be close to 
10 per cent. It is diilieult to eomj)are repovts on mortality because the 
figure no doubt varies with the type of case available for operation, 
the definition of operabilitj’, and other factors. The distressing part 
of the entire situation is the relatively small number of patients who 
come to surgery early enough to have a subtotal resection for a lesion 
limited to the stomach. 

A small number of patients may expect a survival period of five 
or more years following subtotal gastrectomy. Lewisohn and Mage, 
in following up 88 patients over a ten-year pei-iod, find 10 well for five 
years or more following resection, 3 of whom liacl a survival period of 
move than ten years. Only 2 of this gz’oup u'ei'e below the age of 
50 years at the time of operation. Bull states that patients with car- 
cinoma of the stomach who undergo resection have an average life 
extension five to si.x times longer than the patients with carcinoma of 
the stomach who do not, and he urges that at operation ever.v effort 
be made to perform resection. Finsterer gives the incidence of perma- 
nent cure as between 22.2 and 27.6 per cent in cases haMng resection, 
the lower figrire appl.ving to cases of ulcer carcinoma. Lahey, Swinton, 
and Peelen report 1 man alive and well twelve years after radical 
resection. Slarti states that, of 32 males undei’goizig gastric resection 
at least five years previously, G are still living; and of 25 females, 8 are 
living. Parsons and "Welch say that 20 per cent of the patients in their 
series who underwent resection survived five years. Thiesen, in survey- 
ing a group of 184 patients in whom three-quarters or more of the 
stomach Avas resected, finds that 33, or almost 18 per cent, Avere living 
and Avell after five or more years. Sixteen, or almost one-half of the 
patients living at this time, had involved lymph nodes at the time of 
operation. ^Yhen the groAvth and lymph nodes can be excised, there 
is a 30 per cent chance of a five-year cure, a 48 per cent chance Avhen 
lymph nodes are not involved, and an 18 per cent chance Avhen lymph 
nodes are involved.®' Balfour” believes that Broder’s grading of malig- 
nant tumors is a most important prognostic factor. Patients having 
lesions of a microscopic grading of I and II sIioav a 63 per cent survival 
after five years and 55 per cent after ten years; those with a grading 
M III or iv show only a 20 per cent survival after five years. Living- 
ston and Pack, from a study of 14,000 cases of gastric cancer, conclude 



RKCENT ADVANCES IN SURGERY 


633 


that the degree of success following resection exceeds that attained 
in the care of any form of strictly internal cancer and approximates 
or equals that obtained in the management of many external or readily 
accessible Amrieties of malignant tumors. 

The surAuval period, therefore, depends not so much on the size 
of the tumor as it does on the location and presence of glandular 
metastasis and, like tumors elseivhere, on the rapidity of cell growth. 

POSTOPERATIVE CARE 

The avoidance of shock and pulmonary complications is the primary 
concern in the postoperative care of the gastric case. If blood loss has 
been great, immediate transfusion is given, although some surgeons 
prefer to give 500 e.c. of citrated blood during the operation. The 
position of the patient is changed frequentlj^; the lungs are hyper- 
ventilated Avith carbon dioxide. In addition, after a prolonged gastric 
operation, Marshall advocates the use of an oxj-gen tent. The respira- 
tory rate should not be cut down too much by morpiiine ; nor should the 
abdominal binder be tight enough to hinder free excursion. Postopera- 
tive atelectasis may be relieved b)’ aspiration through a bronchoscope. 

Constant gastric suction is resumed through the Levine tube, AAdiich is 
often left in place during the opei’ation. Water in sips is alloAA'ed after 
tAventy-four hours. The fluid balance is maintained by intravenous 
or subcutaneous administration of 5 per cent dextrose in amounts up to 
3,000 e.c. a day. With adequate fluid intake, the urinary output Avill be 
at least 1,000 e.c. a day. If edema dcA'elops, chloride and serum protein 
determinations are made; distilled water is substituted for saline solu- 
tion; and a Ioav protein level is raised by transfusion. The diet 
is sloAvly increased in accordance Avith the Sippy regimen. Solid food 
is Avithheld until the fourteenth or fifteenth day. Sliould there be a 
tendency to vomit, constant gastric suction is resumed and maintained 
for as long as is necessary. For scAmral months after extenshm resec- 
tion the patient is advised to eat five small meals a day, Avith a gradual 
return to the usual three. 


TOTAL GASTRECTOMY 

The removal of the entire stomach in an attempt to eradicate malig- 
nant disease located near the esophagus is occasionally justifiable. Al- 
though relatively fcAV successful cases of total gastreetomj- haA'e been 
reported, the records of most large clinics probably shoAv one or more 
snrA'ivors of this operation. It is obAuously an operation of great magni- 
tude Avith resultant high mortality. 

Total gastrectomy may be advisable for a malignant lesion, located 
high in the fundus and confined entirely to the stomach. The esophagus 
should shoAv no involvement by x-ra}’’ examination or esophagoscopy ; 
neither should there be evidence of metastasis. As pointed out by 
Allen,^ the thin, ptotic indiA'idual AA'ith a short anteroposterior diameter 
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of tlie body is a more suitable patient for this procedure tlian tlie ]iea\y, 
barrel-chested person. But in any case, the general condition of the 
patient must ofter reasonable assurance of a successful outcome or total 
gastrectomy shotild not be attempted. 

The preoporative jirejiaration of the patient for total gastreetonp’ 
should follow the same routine as for subtotal resection, including the 
usual gastric lavages of dilute hydrochloric acid. Before the anesthesia 
is started, a Levine tube may be inserted into the stomach, pei’mitting 
suction as desired during the I’csection. This serves to prevent soiling 
of the operative field and lowers the incidence of subsequent peritonitis." 
At the completion of the anastomosis the Levine tube is directed down 
the distal arm of the .iejunum, to remain in place during the eaidy days 
of the postoperative period. At least 1,000 to 1,500 c.e. of blood must be 
available for transfusion. Because of the high incidence of po.stopei’ative 
pulmonar.r complications following gastrectomy, it is essential that the 
patient be free of respiratory infection. 

If a general anesthetic is to be irsed, its administration through an 
intratracheal apparatus witli a closed machine is advisable. 

The abdomen is explored through a left rectus incision. If a total 
gastreetoni}' is indicated, the left rectus incision is carried well up to the 
xiphocostal angle. In such instances Clute and Albright” advocate the 
mobilization of the left lower costal outlet by cutting the sixth and 
seventh costal cartilages. It should be re-emphasized that the surgeon, 
before attempting total gastrectomy, should be certain that there is no 
involvement of the lower end of the esophagus, making it impossible to 
mobilize and use it for anastomosis.*^ This point should be determined 
before the duodenum is divided and the entire blood supply to the 
stomach is resected. If the esophagus is involved, the thoracic approach, 
as successfully followed by ilfarshall,®' may be advisable. 


At operation the tumor involvement may not be as extensive as it 
first appeared, and it ma.v be possible to leave a rim of stomach at- 
tached to the esophagus to complete the anastomosis. Eveiy effort should 
be made to save a margin of stomach, if possible, since the mortalit.v 
rate is much lower if the anastomosis is done to a small gastric remnant 
than to the esophagus.^ Wlien any stomach at all, even an inch, re- 


mains, the operation cannot be classed as a total gastrectom.v. 

After the duodenal stump has been closed and the blood suppl.v to 
the stomach has been clamped and tied, attention is directed toward 
exposure and preparation of the esophagus for anastomosis. The mor- 
tality is perhaps related to the amount of esophagus that can be exposed 
in each patient, because adequate exposure facilitates the anastomosis 
and avoids subsequent tension on the suture line. Turner’s supestion 
of dhdding the diaphragmatic attachment of the left lobe of the liver lias 
met general approval, for it permits retraction of tlie liver mediall.v, 
thereby affording better exposure to the cardia and lower esophagus. 
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Laliey emphasizes the importance of dissecting a peritoneal flap, both 
anterior and posterior to the esopliagus, to which the jejunum maj’’ be 
subsequently anchored, thereby relieving the suture line of the weight 
of the long jejunal looii with its attached meseiiteiy. Further exposure 
of the esophagus is olitained, as pointed out by Allen,^ by sectioning the 
vagus nerve until 2 to 6 cm. of the esophagus can be exposed. 

Several methods of lessening the technical difficulties encountered 
in anastomosing the jejunum to the esophagus have been presented. 
Lahe}^ and Walters^^ prefer to use the stomach as a tractor until the 
posterior layer of sutures between the esopliagus and jejunum has been 
placed. A long loop of jejunum is selected which, by repeated trial, 
shoAvs a mesentery sufficientlj^ long to permit anastomosis to the 
esophagus AA'ithout increased tension. This loop of jejunum is brought 
up anterior to the transverse colon after the placement of the initial layer 
of sutures. The esophagus is opened on its posterior AA'all, and an open- 
ing of similar size is made in the jejunum. The posterior mucosal 
layer of sutures is noAv placed before the anterior Avail of the esophagus 
is finally divided and the specimen is I’emoved. Allen,^ on the other 
hand, removes the stomach and applies long right-angle clamps to the 
region of the esophagus, Avith traction sutures on either angle. FoIIoaa-- 
ing Roeder’s suggestion, he scaa's the jejunum to the diaphi-agm pos- 
teriorly, and finally anteriorly, to insure complete ancliorage about the 
stoma and to preA^ent tension on the suture line. He prefers to use an 
enteroenterostomy at the base of the tAA'O arms of the jejunum AAuth a 
Witzel enterostomy into the jejunum distal to the enteroenterostomy, 
AA'hile Lahey believes this is unnecessary. 

Although successful total gastrectomies haAm been carried out by 
anastomosing the duodenum to the esophagus, Allen^ clearly shoAVS 
that this is an undesirable techniqvie because of the high mortality 
AA'hich results. 

The operative mortality of total gastrectomy is difficult to eAmluate, 
because most clinics report only successful cases. On the average, it 
is probably in the neighborhood of 50 per cent, although a fcAV in- 
dividual surgeons haA'e sIioaaui an improA^ement OA’er this figure. Holst 
reports 7 cases of total gastrectomy, 6 for cancer and 1 for general 
polyposis Avith diffuse bleeding. The patient AAuth polyposis AAms in 
good condition tAvo and one-half years after operation and AAms able to 
AAmrlv; and 1 of the cancer patients AAms living fifteen months after 
operation and had gained 10 kg. Walters-^ reiAorts 20 patients AAUth 
total gastrectomy, 4 of AAdiom liA'cd from tAvo to three and one-half 
years. Allen,= in a series of 16 patients Avith total gastrectomy, states 
that of the 8 survivors 5 are noAv living. One of these 5 has lived 
four and one-half years after operation Avithout recurrence of symp- 
toms. Lahey reports 1 patient liA'ing three and one-half years after 
total gastrectomy. 
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rood bj iijoiilh is iiit}i]iold luitil the foiirUi daj’’ foJioAving opera- 
tion, Aviien gruels and liquids are stnvlccl Small feedings of readily 
tolerated foods are gradually added, until by the fifteenth day the 
])aticnt is getting five small meals a day. Concentrated, high calorie 
foods should not be given, for these frequently initiate diarrhea. The 
diet of patients following total gastrectomy I’cquires considerable 
attention until the .ie.iunum has dilated to act as a reservoir for food. 

Some patients are benefited l)y the administration of small doses of 
hydrochloric acid. In addition, the patient will probablj' profit from 
moderate doses of iron, although the clinical picture of i)ernicious 
anemia has not been emphasized by those reporting this operation. 
Tateno reports 3 i)atienls with total gastrectomy who survived from 135 
to 193 days after operation, in 2 of whom geneiml weakness and hypo- 
plastic, hyjierchromic anemia developed. 

Holst concludes that the nutrition absorption of the intestinal canal 
is only slightly affected after gastrectomy. It is apparent, therefore, 
that a patient can get along fairly satisfactorily without a stomach, with 
only a moderate restriction as to the frequency and size of regular meals. 


FREE PERFOR.ATIOK OF GASTRIC CARCIXO.MA 


In rare instances (4 per cent) carcinoma of the stomach may result 
in a free perforation.^" As Aird points out from studjdng 71 such 
cases collected from the literature, tivo-thivds of the eases I’esemble 
a perforated ulcer. In one-third of the cases the perforation is more 
or less silent with little pain and perhaps slight abdominal rigidity. 
McNealy and Iledin report that a correct diagnosis was made in 
but 31.6 per cent of their cases before operation. They also add that, 
while carcinoma of the stomach may perforate irrespective of the 
location of the lesion, the lesser curvature, the prepyloric region, and 
the cardiac end ivere the most common sites of perforation in their 
series. They urge routine biopsy of all perforated gastric ulcers, for 
at the time the perforation is closed it is often difficult to determine 
whether or not the lesion is malignant without microscopic examina- 


tion. 

Patients with perforated carcinoma of the stomach are usually 
poor risks for surgery (mortality 50 to 60 per cent), man.v of whom 
can survive only the minimum of surgerj-.^- ” Therefore, simple 
closure of the perforation with or without gastroenterostomy is ]irob- 
ably the safest immediate treatment. Since the aim of surgery is to 
remove the carcinomatous lesion, if possible, simple closure should 
be followed by resection when the condition of the patient will permit. 
Peritonitis may occur in association with carcinoma of the stomach 
„-itho.rt notoal fr» perforation- Fifty per m.t ol the 
she, red mefstosie ot the ti.no of perfornt.on,. 

eniphaske conservative manasement mth simple closure of tl.e peifo 
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tioii to be followed by a partial gastrectomy after tlie patient has 
recovered. Resection should not be delayed too long after closure. 
Fleming reports a case of pei'forated gastric carcinoma in which the 
area about the perforation was cauterized and the opening was closed 
with through-and-through sutures, with inversion of the stomach wall. 
Two weeks later a partial gastreetomj'’ was performed, with recoveiy 
of the patient. 

BENIGN TUJIORS 

Benign tumors of the stomach are relative^ rare, the incidence, ac- 
cording to Eusterman and Balfour, being 1 benign tumor to 200 malig- 
nant tumors. HunF- concludes that benign lesions make up 0.5 to 5 per 
cent of all gastric neoplasms. Minnes and Geschickter state that ap- 
proximately 5 per cent of gastric tumors are benign. They collected 
931 benign tumors from the literature and divided these into four 
groups; 35.2 per cent, epithelial; 55.9 per cent, mesenchymal; 4.3 per 
cent, endothelial; and 4.1 per cent, cysts. Gray and Wood collected 
10 cystic tumors of the stomach from the literature and 3 from the 
files of the Mayo Clinic. 

The diagnosis of benign lesion of the stomach is usually made by 
roentgenologic examination and may be suspected if there is an unex- 
plained anemia. The anemia, however, may progress until it strongly 
suggests pernicious anemia. Therefore, Priestley and Heck urge that 
in all eases of primary anemia the stomach be carefully examined bj’- 
x-ray. Dyspepsia in some form is reported in 20 per cent of the cases ; 
pyloric obstruction, usually intermittent, occurs in 10 per cent.“^ 
McLaughlin and Conlin discuss at length pedunculated gastric tumors. 
They found 10 to 20 per cent of benign gastric neoplasms develop on 
pedicles and can produce pyloric obstruction. They also state that 
30 to 40 per cent of pedunculated tumors in tlie stomach show malig- 
nant degeneration. 

Because of their tendency to undergo malignant degeneration, 
benign tumors should be resected.” Balfour'^ believes that, when a 
tumor which has been bleeding is visualized by x-ray, it should be 
removed, because a considerable percentage of such tumors are either 
polyps of a low degree malignancy or they ma 3 '' become so. Chamber- 
lin believes that a gastric polj'p, although rarelj^ encountered, is 
potentiallj^ a precursor of carcinoma and should be removed at once. 
During a studj^ of 7,000 autopsies, Lawrence found 50 polj'ps, 18 per 
cent of which were malignant and over 50 per cent of which were 
multiple. The finding of multiple tumors at the time of operation 
should not be unexpected, although only a single lesion has been 
demonstrated bj' x-ray.“ 

Local excision of the growth maj’ be all that is necessarv, unless 
there is microscopic evidence of malignancy. Chaffin reports that local 
excision of benign tumors gives as good an end result as extensive 
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resection and carries a lower mortality. JMcLauglilin and Conlin 
advise partial gaslrectonij'. The type of surgery carried out will de- 
pend upon the extent of tlie lc.sion, its location, and its probable chance 
of being malignant 


SAKCOJIA 


. Sarcomas are uncommon and probably constitute not over 1 per cent 
of gastric malignancies.'''' Counseller and Collins report that, of 4,733 
eases of carcinoma of the stomach coming to surgery, 72 were sarcomas. 
Pack and JIcMeer'"' report 9 sarcomas of the stomach, which included 4 
m.yxosareomas, 3 jirimary lymphosarcomas, and 2 cases of general 
lymphosarcomatosis with seeondaz-y involvement of the sfomacli. Tayloi 
estimates that 40 to 50 per cent of all gastric sarcomas are lympho- 
sarcoma. He was able to collect 147 cases of primary Ij’mphosarcoma 
from the literature, and added 5 new cases. 

Sarcoma usually occurs in patients ten to fifteen years younger than 
those with gastric carcinoma.'^ TJie average duration of sj'mptoms for 
gasti'ic sarcoma is about eighteen months, but may i-ange from six 
months to nine years."' Almost one-half the patients present them- 
selves with an epigastric tumor, commonly situated in the antrum, as 
the chief complaint."' Obstruction, though, is rare. There apparently 
are no pathognomonic, clinical, or roentgenologic findings, although 
gastroscopy may izrove of value.®* 

In general, resection appears to be the ideal procedure and should 
be planned if it is at all possible.®® If this is not possible, well-planned 
irradiation therapy should be employed. In cases of myosarcoma and 
neurosarcoma, radiation therapy may not be of great value, but it is 
always indicated in cases of primai-y gastric lympliosarcoma, with 
beneficial and even curative results following.®® The lymphosarcomas 
respond extremely well to radiation. Therefore, if a diagnosis of 
lymphosarcoma is suspected in a lesion which would carry a high risk 
if resection were carried out, this suspicion should be confirmed by 
biops3^ and radiation rather than resection should be advocated. 
Tajdor remarks that thirteen patients Avith lymphosarcoma of the 
stomach have lived five to tAventy-tAvo years since the lesion Avas dis- 
covered, and emphasizes the desirability of establishing a histologic 
diagnosis of gastric neoplasm, regardless of Iioav extensive the lesion 
may be, in order to insure the patient Avith Ijnnphosarcoma the benefits 

of in-adiation. 

IRRADIATION THERAPT 


Since less than one in tAventy gastric neoplasms are radiosensitiiT, 
irradiation is but rarely used in the treatment of carcinoma of the 
stomach®® The initial response of cancer of the lesser cuiwature to 
irradiation is the best of any of the regional distributions, yet the rate 
of survival for periods over one year is less than that obtained o 
cancer of the pars media, fundus, and cardia.®' 
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Lesions about the cardia are often difficult to diagnose. Kiefer, after 
studying 28 cases, found that there was no difference in the first symp- 
toms from those of gastric malignancj' in general. Stenstrom was able to 
diagnose bj' x-ray 38 eases of carcinoma of the fundus of the stomach in 
300 cases of gastric cancer studied at the Maria Hospital, Stoeldiolm. 

Watson advocates the use of a Janeway gastrostomy in the treat- 
ment of lesions of the cardia and the esophagus. At the time that the 
gastrostomy is done, a biopsi”^ is obtained. Through a small esophago- 
scope inserted through the gastric opening, the size of the lesion can be 
determined, permitting a better estimate of the dose of gold-filtered 
radon seeds necessary to control the lesion. By weekly gastroscopy 
through the gastrostomy stoma, the radium reaction may be followed, 
a checkup biopsy mas’’ be taken, and more radon seeds implanted if 
necessary. 

Pack and his associates®® feel that radon element packs are most effec- 
tive for external ii-radiation of gastric carcinoma. Before treatment, 
however, the stomach should be thoroughly washed to avoid infection 
from the massive necrosis which follows irradiation. Preoperative 
irradiation is not recommended except in two-stage resections, when 
treatment may be given after gastroenterostomy and exclusion of the 
distal segment. Neither is prophylactic irradiation after radical resec- 
tion advised as a routine procedure. They report four cases, with a 
survival period of two to seven years following the initial irradiation. 
Kaplan reports irradiation in three cases after a preliminary gastro- 
enterostoniju The stomach was delivered into the wound. Twenty to 
forty radon seeds, containing 1 me. of radon each, were implanted into 
the lesion. After the wound had healed, high voltage x-ray treatments 
directed anteriorly and posteriorly, were given. Two of these tumors 
were pyloric and responded well to treatment. Strauss describes » 
the use of surgical diathermy following a technique similar to that 


which he has advocated in cancer of the rectum. After a Witzel 
jejunostomy, the anterior wall of the stomach is sutured to the skin 
and an opening is made between the lesser and greater curvatures. 
The tumor is then coagulated by means of a special gastroscope. The 
efficiencj^ of this treatment cannot be determined, since no late results 
liave been recorded. Baum reports a patient with carcinoma involviim 
the lower esophagus and cardiac portion of the stomach who lived for 
six years following high voltage x-ray therapy, which extended over 
a ]icriod of sixty-nme days. 

Neither irradiation nor surgical therapy can offer more than mea-^er 
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reseeliou and carries a lower mortality. McLaughlin and Conlin 
advise partial gastrectomy. The Ij-pe of surgery carried out will de- 
pend upon the extent of the lesion, its location, and its probable chance 
of being malignant.''^ 


SAKCOJtA 

Sarcomas arc uneoinmon and probably constitute not over 1 per cent 
of gastric malignancies.”^ Counseller and Collins report that, of 4,733 
eases of earcinoma of the stomach coming to surgery, 72 were sarcomas. 
1 ack and ilcNcer’'” I'cport 9 sarcomas of the stomach, which included 4 
myxosarcomas, 3 primary lymphosarcomas, and 2 cases of general 
lymphosareomatosis with secondary iin-olvement of the stomach. Ta.vlor 
estimates tliat 40 to 50 per cent of all gastric sarcomas are lympho- 
sarcoma. He was able to collect 147 eases of primary lymphosarcoma 
from the literature, and added 5 new eases. 

Sarcoma usually occurs in patients ten to fifteen years younger than 
those with gastric carcinoma.-^ The average duration of symptoms for 
gastric sarcoma is about eiglitceu months, but may range from six 
months to nine years.=^ Almost one-half the patients present them- 
selves with an epigastric tumor, commonly situated in the antrum, as 
the chief complaint.”-* 01)struction, though, is rare. There apparently 
are no pathognomonic, clinical, or roentgenologic finding.s, although 
gastroscopy may jn-ove of value.”” 

In general, resection appears to be the ideal procedure and should 
be planned if it is at all possible.”” If this is not possible, well-planned 
irradiation therapy should be employed. In cases of m 3 'osarcoma and 
neurosarcoma, radiation therapj’ maj' not be of great value, but it is 
alwaj's indicated in cases of primaiy gastric lymphosarcoma, with 
beneficial and even curative results following.”” The lymphosarcomas 
respond extremely well to radiation. Therefore, if a diagnosis of 
Ijmiphosarcoma is suspected iu a lesion which would cany a high risk 
if resection were carried out, this suspicion should be confirmed by 
biopsj’-, and radiation rather than resection should be advocated. 
Tajdor remarks that thirteen patients with IjTuphosareoma of the 
stomach have lived five to twenty-two years since the lesion was dis- 
covered, and emphasizes the desirability of establishing a histologic 
diagnosis of gastric neoplasm, regardless of how extensive the lesion 
may be, in order to insure the patient Avith ljunphosarcoma the benefits 
of irradiation. 

IKR.ADIATION THERAPY 


Since less thau one in twenty gastric neoplasms are radiosensitive, 
irradiation is but rarely used in the treatiuent of ^ 

stomach.”” The initial response of cancer of the lessei c . 
irradiation is the best of any of the regional 

of survival for periods over one year is less than that obtained 
cancer of the pars media, fundus, and cardia. 
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14. The so-called benign tumor of the stomach tends to produce 
secondary anemia and to undergo malignant degeneration (30 to 40 per 
cent). Such tumors should be excised. 
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earlier dia^iiosis is (o bo j)ossiI)le, any patient with ])crsistent gastro- 
inlostinal ooinplainls, regardless of how slight they maj' he, should have 
gaslrointcslinnl i)arinin sfiidies. The average duration of symptoms 
before operation is ciglit to twelve months. 

2. Every gastric nicer should he considered potentially malignant. 
Patients wifli gastric nice)- .should he placed on a rigid dietary regimen 
and should have irecpienl x-ray examination, regardless of earl.v, ap- 
parentr respon.se to treatment. Gastiae ulcers in the prepyloric inch and 
on the greater curvature, large gastric uleer.s, and ulcers that do not 
respond to medical treatment within three weeks sliould he treated as 
malignant lesion.s. 

3. Any patient with carcinoma of the .stomach deserves exploration, 
irrespective of the size of the tumor, unless there is clear-cut evidence 
of distant metastasis. 

4. Peritoneosco))y apimars to he of value. Through its use, un- 
necessary exploratory operations may be avoided. 

5. A rigid preoperative preparation, with special effort directed 
toward cleansing the stomach, is es.sential to reduce mortality from 
infection. 

6. 'When first seen, approximately 75 per cent of the patients with 
gastric carcinoma harbor an unresectable tumor. 

7. A palliative resection may he justifiable, even in tlie presence of 
limited metastasis. The Devine exclusion operation or gastroentei’ostomy 
is most commonly used. Short-circuiting operations in far advanced 
cases may fail to give symptomatic relief. 

S. Slicroseopic studies show carcinomatous im’olvcment of the tissues 
beyond the gross limits of the tumor for a distance of 2.3 cm. in the 
duodenal Avail and for as mncli as 7 cm. in the gastric Avail. Whenever 
possible, remoA-al of gastric or duodenal aamII avcII beyoud the limits of the 
tumor is essential. 

9. The number of successful subtotal and total gastrectomies is in- 


creasing. 

10. Tlic mortality for gastric resection for cancer is higher than that 
for nicer and varies hetAveen 10 and 30 per cent. Palliative operations 
and exploration likcAA'ise have a liigh mortality rate. 

11. The complications after gastric operations are about evenly 
diA'ided among pulmonary complications, infections, and a miscellaneous 
group. 

12. Tlie average length of life after palliative operations is approxi- 
mately four to six months. Five-year surAUAml after gastrectomy is 
recorded in from 20 to 30 per cent of the cases. 

13. One ease in tAventy of gastric carcinoma Avill respond 
tion. Cases of ljunpliosarcoma respond aa'cH, and long siwai < 

I’ecorded. 
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Tlie reviewer has devoted considerable thought and attention to the question of 
neurogenic vesical dysfunction (which is what the author means by "the neurogenic 
bladder”); nevertheless this book leaves him with a feeling of frustration and 
inability to understand the author’s conclusions. 

The author’s classification is unsatisfactory in that the adjectives used to indicate 
the various types of dysfunction are not sufiSciently descriptive and the various 
categories set up by him overlap too much. He distinguishes uninliibited, reflex, 
autonomous, and atonic t}q)es; the last certainly includes the second and third, 
since numerically the vast majority of cases of neurogenic vesical dysfunction are 
characterized by some loss of tone by the detrusor. This reviewer prefers to classify' 
all neurogenic dysfunctions as sensory or motor, and to subdivide each of these 
into irritative and destructive types, chiefly because the resultant classification 
tells something of the behavior of tlie bladder as well as of the tjqre of disease 
afflicting it. 

There is not enough emphasis upon the role of the eystoscope both in the diagnosis 
of neurogenic dysfunction, in the recognition of complications, and in the differentia- 
tion of neurogenic from mechanical disturbances. It ought to be axiomatic that 
an indication for cj’stometry is also an indication for a cystoscopic examination, 
since the latter may reveal lesions which were unsuspected from the cj^stometro- 
gram and which may be corrected surgically with relief of sjTnptoms. 

Despite these rather petulant criticisms, the book contains much of value; the 
charts of cystometrograms of various conditions will repay stud}-. Still, it is a 
book to be read critically by someone already acquainted with the subject, rather 
than to be used as textual material by the uninformed. 


Cirurgia do Megaesofogo. By Edmundo Vasconcelos and Gabriel Botelho. Paper. 

Pp. 434, with 150 illustrations. Sao Paulo, 1937, Companhia Editora hTacional. 

Written in Portuguese, this extensive monograph is an elaborate and rather 
complete exposition of tlie subject of megoesophagus, or achalasia. Following a 
brief historical review of the condition, there is a detailed discussion of the various 
theories concerning its etiology. The authors are in accord with the generally ac- 
cepted view that the condition is the result of disturbances in nerve supply of the 
esophagus, and present an excellent discussion of the theory and the facts support- 
ing it. The innervation of the esophagus is clearly described. The normal physiolog}- 
of the esophagus and cardia is considered in detail and the pathologic physiolog}' in 
achalasia is discussed. Of particular interest is the authors’ analogy between mego- 
esophagus and megacolon. The experimental production of the disease in animals 
is reviewed and the authors' observations presented in details. Of interest in this 
regard is the possible relationship of beriberi and e.xporimental B avitaminosis to 
megoesophagus, or achalasia. The characteristic clinical manife.stations, the diagnosis, 
and the radiologic features are pre.sented and considered in detail. The various 
forms of conservative and radical therapy arc thoroughly discussed. The various 
t.vpes of operative procedures are de.-^cribed and the authors’ e.xperience with them 
is stated. The technique of these operations i.s illustrated by drawings which are 
clear and descriptive. The volume is profu.sely illustrated by photographs of gross 
and microscopic pathology, anatomical drawings, and roentgenograms. There are 
027 references presented in aliihabctical order which add considerably to the value 
of the monograph. However, it was observed that some of the original references 
have been omitted. The printing, which is largo, well spaced, and consequentlv more 
readable, is done on heavy glazed paper. 
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The Hospital Care of Neurosurgical Patients. By Wallace B. Hambv, M.D. Clotli. 

Pp. 22S, with 24 illustrations. Springfield, 111., 193.0, Charles C. Thomas, Publisher. 

This book, uhidi was written for nurses and the young physician, should meet 
a need by collecting in a small monograph material which is nowhere else to he 
found in any single treatise. 

It gives in simple form essential anatomy; a description of the procedures that 
are peculiar to neurosurgery, such as spinal puncture, Quackenstedt test, injection 
of iodized oil, encephalography, ventriculography, etc.; and a description of such 
procedures as catheterization, vena puncture, .and transfusion which are common 
to all types of surgery. 

In a nmst simplified form it describes the whole range of common neurosurgical 
conditions and gives the treatment of etwli. Preparation of the patient for operation, 
postoperative care, and complications are treated in a clear and concise manner. 

Controversial issues are passed over by a mere statement that they are con- 
troversial. 

The final chapter concerns dressings of neurosurgical wounds. 

It is difficult to treat a complicated subject in a simple yet inclusive manner as 
has been done in this book. 

There are many figures, all diagrammatic line drawings, to clarify the text. 

The book is recommended to answer the purpose for which it was written. Every 
nurses’ training school should be familiar with this book, and those in hospitals 
caring for neurosurgical patients will find it essential to their library. It is also 
recommended for the neurosurgical intern. 


The Neurogenic Bladder. By Prederick C. JIcLellan, il.D. Cloth. Pp. 200, with 
57 illustrations. Springfield, 111., and Baltimore, Md. 1939, Charles C. Thomas, 
Publisher. $1. 


This book consists of a description of cystometry', including the apparatus used, 
of the innervation and function of the urinary bladder, a classification of neuro- 
genic vesical dysfunction with description of the various types, and a series of 
charts of illustratii-e cases with cystometrograms and clinical data. 

The unfavorable impression which this work has made upon the reviewer is 
probably due to several factors. First is the author’s lack of proper reverence for 
the English language. For example, one cannot justify speaking of "those bladders 
produced by lesions of the posterior roots,” however interesting such a phenomenon 

would be if it actually occurred. • , , aa 

Some of the text is practically incomprehensible: "Cerebral function in bladder 
control would appear to be the cerebral or supranuclear inhibition over the bladder 
reflex as is seen in the adult over the infant’s bladder” (?)! 

Nor can one excuse misspelling the name of a contributor to the literature in 
more than one way in a single book. Moreover, the ^ 

nerve (plexus) are too much idealized in that they represent a pie. 

trunk. 
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Intracaine (Squibb Diethoxin) is a new 
anesthetic agent intended especially for use 
in producing regional anesthesia by infil- 
tration and nerve block, and for spinal 
anesthesia. It has a higher anesthetic index 
than procaine hydrochloride and, in equiv- 
alent concentrations, induces an appreci- 
ably longer anesthesia. There has been a 
significant absence of local reactions such 
as erythema, burning or after-pain. 


irritating effects and so rapid in action that 
practically no pain is felt at the moment of 
injection. No immediate or delayed toxic 
reactions were observed. 

Rovenstine and Cullen,^ in using Intra- 
caine for infiltration anesthesia, remark: 
"The diffusibility of the drug in tissue was 
marked, that is, a wider radius of the anes- 
thetic zone followed subcutaneous linear 
injections.” 


INTRACAINE IN LOW SPINAL 
ANESTHESIA 

In a clinical study of 100 cases, Sappen- 
field and Rovenstine=> conclude— "Intra- 
caine possesses some advantages as a mild 
anesthetic agent, useful in low dosage and 
low concentrations, for surgical procedures 
that involve no structures above the lower 
abdomen.” With a 25-milligram dose, 45 
minutes of satisfactory anesthesia for peri- 
neal operations may be anticipated. Blood 
pressure, pulse and respiratory changes re- 
semble those with procaine hydrochloride. 

rapid IN ACTION 

McIntyre and Sievers,= reporting an ex- 
tensive series of minor surgical operations, 
state that Intracaine is completely free from 


HOW SUPPLIED 

Intracaine — Squibb Diethoxin (Beta- 
Diethylaminoethyl Para-Etho.xy Benzoate 
Hydrochloride) — is supplied as follows: 

Crystals: 500-mg. ampul; 25- and 50- 
mg. ampuls in boxes of 10 (for spinal 
anesthesia) ; Vz- and 3-oz. bottles (for pre- 
scription purposes). 

Tablets: 25 mg. each, vials of 20 and 
bottles of 100. 


•Ro«nstine, E. A., and Cullen, Stuart C.: Attes- 
thesw & Analgesia 18:86 (March-April) 1939. 

= McIntyre, A. R., and Sievers, R. F.t Article 
presented .at meetinB Federation of American So- 
31-April°^ Biology, Baltimore, Jlarch 

, ^ Sappenfield, R. S., and Rovenstine, E. A.: Ar- 
Kuis.'’MaT’u.l9, l"939.^'°™"' St. 


For literature address Professional Service Department 
E. R, Squibb 6* Sons, 745 Fifth Are,, New York, N. Y. 


I 


E’R: Squibb &. Sons, New York 
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Operative Orthopedics. By C. Cumpboll, lAr.D. pp. 1154, with 84S illustra- 

tions, 4 in color. St. Louis, 1039, The C. y. Mosby Co. .¥12.50. 

The author ’.-j puipose can best be stated in liis own words: "This volume has 
been written to meet the current need for a comprehensive work on operative ortho- 
pedics not only for the specialist, but also for many industrial and general surgeons 
who are doing excellent work in some branches of orthopedic surgery, and are 
making valuable contributions to this held.” Everyone who has been working 
in the field of orthopedics recognizes the current need for such a work, and welcomes 
this excellent treatise by Hr. Campbell. All who have been practicing ortliopedics 
for the past fifteen years will likewise gladly concede that no one is better pre- 
fvared to write such a volume than Dr. Campbell and his associates. Those who 
have visited him and observed hie work readily accept the truth of his statement: 
"In our private clinics and the hospitals with which we are associated, a sufficient 
amount of material on every phase of orthopedic surgery has been accumulated 
during the past twenty years or more to justify an evaluation of the various pro- 
cedures. Prom this personal experience we also feel that definite conclusions may 
be drawn in regard to the indications, contraindications, complications, and other 
considerations entering into orthopedic treatment. In all surgical cases, mature 
judgment is required for the selection of the most appropriate procedure. AVith 
this in mind the technics which have pi-oved most efficient in the author’s experience 
have been given preference in the text. In addition, after a comprehensive search 
of the literature, operative measures have been selected whicli in the judgment of 
the author are most practicable.” 

This admirable text not only reviews in detail and describes with the aid of ex- 
cellent illustrations the numerous operative procedujes in common use in the prac- 
tice of orthopedics today, but it also discusses the physiology and pathology of 
bones, joints, and related structures; survej-s the various types of .apparatus neces- 
sary to carry out and supplement operative treatment; and examines fully the 
subject of delayed union and nonunion of fractures. 

This valuable contribution is a most welcome addition to the library of every 
orthopedic surgeon and will undoubtedly find its way into the reference library of 
all general surgeons and students contemplating corrective surgery in any of its 
phases. 
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Successful Surgery 


•VfW nih Kdldon OrnitATIVK KUUOKIIY by 
■f. SlifKon Ilorulcy anil Ihiiiic, A. lIlpKiT. H'lTi'i 
I’necs, ism lllufltrntlong. Price, about 51(3,00. 

Tills new cilltloii contains approximately 500 more 
taps anil 183 more illustrations than the previous 
cptlon. Jinny new procedures arc described, and 
niapters have been added and rewritten, resultlni? 
In a volume or new and valuable information. 

Ilnnillioolf of OnTIIOrKDIO SUROUtlY by Alfred 
lilvps .Sliniiils. New 5nd Kdltlon. 0-11 popes, ^^A 
lliu.strallons. Price, $1,25. 

bew edition, those portions of the text In 
''(ilcli new but accepted forms of therapy have 
wen iltscrlbcd are broupht up to date. Funda- 
bbd prlncl|)lcs are fflven concisely, 
nnu the covernpc of the book Is comprehensive. 


''‘''THK OYNKOOI.OOY by ir. S. (irossen 
m! Oth Kdltlon. 3070 pape.s, 1202 

'"u.strntlon.s. Price, $l2.r.0. 

b’^oluslvcly to operative treatment, thin 
tochnlfiuc of all opera- 
IR'bly to bn encountered; Indica- 
tion ot’oratlons In various diseases: and selnc- 
siiito,! » ‘^“bni of operative procedure best 

«“llcd tor the particular case. 


OPKllATIVI! onTIIOPKllIOS by JVIIIIs C, Camp- 
bell, llTil papes, 81.0 Illustrations, 4 color plates. 
Price, 512,co, 

This book covers Its Ileld completely and prac- 
tically, beKinnlnp with a chapter on physlolofry 
and patholopy of bone, devotlnp ii chapter each to 
nppar.atUH tind surplcal technic and then full.v dls- 
custtlnp affections of Joints, bones, muscles, ten- 
dons, llBamcnts, and bursae. 

Mnnapement of FIlACTtmUS, PIHI.OOATIONS 
AND KJ’JtAINfi by .lobn Albert Ke.v. and JI. Karin 
Ciinu'tdI. 2nd I3d. 12111 papes, 1221 Illustrations. 
Price, 512.130. 

Kvcrythinp es.'ientlal to successful fracture treat- 
ment Ik discussed In this volume: ICtlolopy, Syinp- 
tomti, DIukposIs, Jbinapement, the llandllnp of 
Complications, and the Transfiortatlon of Fracture 
Patients. 

IIKUNIA by I.elpb P, tValson. 2nd Fdltlon. bill 
jiape.s, 281 Illustrations. Price, 57. W). 

Here Is a complete treatise on rfernla. Its dlapnosls 
and treatment. All varieties of abdominal and 
Internal Hernias are tboroiiphly and systematically 
considered from the standpoint of anatomy, etl- 
0I0P.V, symptoms, diagnosis, differential dlapnosls, 
proBnoHls, oiicrallvo treatment. 


TIIKAT.MKNT OP HAND AND 
sire. ''V <-'• Ilrlckel, .'100 

ill n,fi *bxt Illustrations, ll.O plates Includlnp 10 
"I color. Price. 57 .( 30 . 

correlates recent advances In the 
^he stnicture of the hand and 
(mrli,'."?’ particular patterns exhibited by 

rnUm,''! 'hfcctlons In these parts, and with the 
the surplcal means employed to cure 
infoctforiH or to minimize tUolr I'ohuUh. 


DI’KItATIVK SIIRDKIIY by D. K. 

■ "''ley. 4(1(1 Piiijcs. Price, about Sl.bO. 

Yolume Is a low-cost, cany reference 
bS ''’''■*''8 the essentials of operative surpery 
concisely, and completely. The Itrst four 
t n.M ? '*'■0 devoted to peneral considerations, the 
aialnp to speclllc procedure. 


A’AUICOSK VKINH by Allan Orhsner and llownrd 
MnborniT. 117 papes, .'iO Illustrations, 2 color 
plates. Price, 5,7.00. 

In Ibis prnsentaUon the clinical studies and meth- 
ods of treatment of varicose veins are evaluated 
so as to present the most modern therapy. Four 
methods of treatment are considered: 1. Preventive 
Treatment. 2, Conservative Treatment. 3. Injec- 
tion Treatment. 4, Operative Treatment. 


HvanpHls of the DIAflNORIK OF TIIK AODTK 
HI'ltOlOAT. DIHKAHKH OF TIIK AUDOJtKN by 
.lobn A. Iliirdy. PI.'l papes, 1)2 Illustrations. 
Price, 51.70. 


Tills concise, economical puldc plvc.s every proved 
means of dlapnosls of the acute surplcal dbse.a.ses 
of the abdomen. Special effort has been made 
toward the recopnitlon and diapnostic application 
of slpns and symptoms of diseases that mav he 
seen or felt or heard. 


The C. V. MOSDY COMPANY jjj 

7,73.- Pino nivd., .St. I.oiilH, Mo. 

Gentlemen; Please send me the followlnp books, cbnrplnp my account at 5.3.00 per month: 

( ) llnrHloy-lllKKor OPKItATlVP. SFKGKItV priced at about 51.7.01) 

< ) CnmpboU OPKItATIVK OKTIIOPKDICS priced at 5I3.,70 

( ) SlmndH OUTIIOPKDIC sUItOKitY priced at Sl.'3.7 

( ) Itoy-Conwoll I'KACTlIItl'.R, DISI.OC.tTIONS AND 8I*It,\INS priced at 512,70 

( ) CroKSon-CroHsm OPKItATIVK 07 NJ-.COI.OGY priced at 512. ,70 
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COOK COUNTY 

GRADUATE SCHOOL of MEDICINE 

(In affiliation with COOK COUNTY HOSPITAL) 

Incorporated not for profit 

Annoimces continuous courses 


SURGERY— Two Weeks Intensive Course 
in Surgical Technique with practice on 
living tissue every two weeks. Gen- 
eral Courses One, Two. Three and Six 
Months : Clinical Course ; Special 
Courses. 

MEDICINE— Two Weeks Intensive Course 
starting June 3, 1940. Two Weeks 
Course Gastro-Enterologj' starting June 
17, 1940. 'Two Weeks Personal Course 
Electrocardiography & Heart Disease 
starting August 5. 1940. 

FRACTURES & TRAUMATIC SURGERY” 
—Ten Day Intensive Course starting 
April 22. 1940. Informal Course every 
week. 

GY'NBCOLOGY— Two YVeeks Course June 
17, 1940. One Week Personal Course 


Y'aginal Approach to Pelvic Surgerj', 
April 8, 1940. 

OBSTETRICS — Two YY^eeks Course June 3, 
1940. Informal Course every week. 

OTOLARY”NGOLOGY”— Two YYreeks Course 
starting April 8, 1940. Informal Course 
every week. 

OPHTHALMOLOGY'— Twm Weeks Course 
starting April 22. 1940. Informal 
Course eveiy week. 

CY'STOSCOPY— Ten Day Practical Course 
rotaiT every two weeks. One Month 
and Two YYeeks Courses in Urologj' 
every two weeks. 

ROENTGENOLOGY — Special Courses X- 
Ray Interpretation, Fluoroscopy, Deep 
X-Ray Therapy every week. 


GENERAL, INTBNSIY'’E AND SPECIAL COURSES IN ALL BRANCHES OF 
MEDICINE, SURGERY AND THE SPECIALTIES 

Teaching Faculty— Attending Staff of 

COOK COUNTY HOSPITAL 

Address: Registrar, 427 South Honore Street, Chicago, Hlinois 


A Handsome Permanent Binder for 
SURGERY 



easy to follow. 


ONLY $1-^5 


The ONLY binder that opens flat as a bound book' 
Made of durable imitation leather, it will preserve your 
journals permanently. Each cover holds 6 issues one 
volume (2 volumes published each year). Do ’your 
own binding at home in a few minutes. Instructions 


Mail coupon for full infor- 
mation and binder on 10- 
day free trial. 


’■““"“MAIL COUPON TODAY 
SUCKEKT LOOSE LEAP COVER CO. 

-31 n. Lnrncd St., Uetrolt, Mlchlgnii 

-Mail postpaid .... blndons for "SURGERY" for year 
coilccY O'" return bindings 


Address 
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BditorJnl Communleations 
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effervescent Hot Springs are rec* 
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these waters for new youth and 
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The Western Journal of Surgery, 
Obstetrics and Gynecology 

Official for 

THE PACIFIC COAST SUEGICAL ASSOCIATION 
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READ THIS REVIEW OF A BOOK YOU NEED 
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Volume 114 Jour. A. M. A. 

Number 7 Feb. 17, 1940 


THE SURGERY OF INJURY AND PEASTIC REPAIR. By Samuel 
Fomon, Ph.D., M.D. Cloth. Price, $15. Pp. 1409, with 925 illustra- 
tions. Baltimore: William AVood & Company, 1939. 

This large book, which represents an immense amount of research, 
is an ambitious attempt to encompass within one volume the entire 
literature of traumatic surgery. The author admits falling short of 
the mark, as the special surgery of the neck, trunk and extremities was 
withheld for a future volume to supplement the present one, which 
deals with the structures of the exterior head. However, since almost 
half of the book is taken up with fundamental principles of surgical 
repair, it is quite evident that the most important part of the work is 
herein offered in complete form. The author has thoroughly analyzed 
the literature and presented every recognized point of view with 
regard to manifold aspects of traumatic surgery in general and pre- 
sents them without bias so that the reader can judge for himself. The 
general preoperative and postoperative care of the patient, choice of 
anesthetics, methods of administering them, details of operating room 
procedure, care of shock, acid base balance and many other factors 
are presented thoroughly and to the last detail. Much space is de- 
voted to the most elementary details, such as the incision, proper 
e.xcision of tissue, rearrangement for suturing, types of sutures and 
suture material, wound dressings, tissue transplants and grafts, so that 
one need hardly look further for Information to cover any imaginable 
situation. Certainly the profusion of illustrations, line and wash 
drawings, some with color, are in themselves a liberal education. The 
author evidently had in mind the average general practitioner, who 
usually sees the injured person first and whose initial treatment maj- 
have a great bearing on the ultimate result obtained. Yet even the 
experienced surgeon or the specialist in regional plastic surgerj' into 
whose hands these cases come later for the correction of traumatic 
defects will find much that is useful and clarifying in the abundant 
text. The special chapters on plastic surgery of the nose, eyelids, jaws 
and face, which include a considerable number of cosmetic procedures, 
follow the customar)- practice of the day and are presented simply, so 
that even the novice may grasp their frequently complex details. A 
voluminous bibliography follows each important chapter and should 
prove of utmost value to the student and research worker. This work 
of Dr. Fomon’s must be seen to be appreciated, since it holds the 
answer to a vast number of questions that are frequently unanswered 
in books on general surgery. In this day and age of high speed, in- 
creasing trauma and a public that is plastic conscious, it behooves 
every surgeon and general practitioner to familiarize himself with 
the latest developments in these fields. Fomon’s book should fill that 
need. 




THE WIEEIAMS & AVIEKIXS CO. 

of Wm. %Voo(I Hooks, Hnltlmorc 


Please semi one copy of Fomon ; 
for flve days’ examination. 


SURGERA' OP INJURY AND PLASTIC REPAIR ($I.'..00) 
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The Journal of 
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The Official Publication of the 
American Orthopaedic Association 
British Orthopaedic Association 
American Academy of Orthopaedic Surgeons 


Owned and published by the American Orthopaedic Association 


Published Quarterly: 
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The only publication in English dealing exclusively 
with bone and joint conditions. 

Through the cooperation of its Foreign Editors, its 
pages include contributions from recognized leaders 
in this specialty from foreign countries as well as 
from the United States and Canada. 

In the choice of papers for publication emphasis is 
laid on the practical and clinical subjects. 

A journal of value to general surgeons as well as to 
those dealing with the problems of orthopaedic and 
traumatic surgery. 


Editor, E. G. BRACKETT, M.D. 

8 THE FENWAY, BOSTON, MASSACHUSETTS, U. S. A. 




■ Order Blank ■ 


The Journal of Bone and Joint Surgery 
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By N. Frederick Hicken, M.D., Salt Lake Citj-, Utah. 

An Investigation of Traumatic Shock Bearing on the Toxesiia Theory. 
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By Fred Y’. Rankin, M.U., Lexington, Ky. 

A Study ok Varicose Veins. 
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By Thomas Horwitz, M.B., Philadelphia, Pa. 

Spinal Ane.sthesia in Arabia. 

By Paul Harrison, Kalamazoo, Mich. 

The 1'reatment of 1’ostoperative Abdominal Distention With Prostigmin. 

By Everett J. Gordon, M.B., New York, N. Y. 
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By 1' rank Iv, tato, M.B., and William D. Norman, M.B., New Orleans, La. 
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SMOOTH POSTOPERATIVE CONVALESCENCE 

1 1 1HE acceptance of Prostigmin preparations by the Council ori Pharmacy and Chemistry 
J- has stimulated widespread interest in the use of Prostigmin Methylsulfate 1:4000 as a 
routine measure for the prevention of postoperative distention. Thus, for ihany a surgical 
patient, the postoperative course has been free from distention and even minor gas-pains. 

Harger .and Wilkey, "Management of 
Postoperative Distention and Ileus,” 

J.A.M.A., 1938, 110.T165-1168, come 
to the following conclusions from a 
study of 175 cases: "We have found in 
Prostigmin a very satisfactory method 
of controlling postoperative distention. 

No signs of drug intoxication were 
seen, nor were by-effects on the eye 
observed. There was no obvious evi- 
dence of hyperperistalsis and no com- 
plaints of excessive cramps.” 


*Prostigmin Methylsulfate 1:4000 (Prostigmin 
Prophylactic) 1 cc, boxes of 12 and 100 ampuls, 
blue label. For the prevention of postoperative 
distention. 

PnosTiGMiN Methylsulfate 1:2000 (Prostigmin 
Regular) 1 cc, boxes of 12 and 50’ ampuls, buff 
label. For the treatment of postoperative disten- 
tion and of myasthenia gravis. 
fPaoSTlGMiN Bromide (Prostigmin Oral) Tables, 
15 mg., vials of 20. For oral treatment of myas- 
thenia gravis. 

*Vimetfiylcar6amic wier o/ 3~hydro:cyphenyl-Irimcthyl’ammont> 
um methyl’SuiJate. 

■\Dimtthylmrbttmic atcr „f 3-hydroiypUnyt-lrimelhyl-ammcn!- 

um bromide- 

HOFFMANN-LA ROCHE, Inc. • NutIcy.N.j. 


PROSTIGMIN METHYLSULFATE 1:40 0 0 
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THE EXCLUSIVE DAVIS & GECK 

ustro -Thermal Process 


tra factor of safety provided by 
o-thermal sterili7,atlon derives 
)und premise on which it is 
the most logical time to steri- 
is after it has been sealed 
ss tube. 

nt of the Claustro-thermal 
-itting the application of this 
:atgut, has long been con- 
•iiguiheant advance in suture 
. nder this method the suture 
licallv .sealed and then sub- 
* , e heat sterilisation, 
j has withstood the test of 
. lenge of compromise pro- 
-'“Ogists universally agree 



that no method of open or semi-open tube 
sterirrz,ation offers comparable security and 
that no technic depending on cotton plugs 
or similar devices affords the protection of 
glass, sealed at all times — before, during 
and after sterilization. 

Additional advantages of Claustro-ther- 
mal sutures are; complete and permanent 
stability . . . freedom from excess mois- 
ture and other causes of knot slippage or 
depreciation in strength . . . controllable 
fle.xibilitv and ease of handling. 

The tubes may be boiled, autoclaved or 
treated by non-boilable technic, as pre- 
ferred, for outer surface asepticization. 

Deiris Geck, Inc. 
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T he acceptance of Prostigmin preparations by the Council on Pharmacy and Chemistry 
has stimulated widespread interest in the use of Prostigmin Methylsulfate 1:4000 as a 
routine measure for the prevention of postoperative distention. Urns, for many a surgical 
patient, the postoperative course has been free from distention and even minor gas-pains. 

Harger and Wilkey, "Management of 
Postoperative Distention and Ileus,” 

J.A.M.A,, 1938, 110:1165-1168, come 
to the following conclusions from a 
study of 175 cases: "We have found in 
Prostigmin a very satisfactory method 
of controlling postoperative distention. 

No signs of drug intoxication were 
seen, nor were by-effects on the eye 
observed. There was no obvious evi- 
dence of hyperperistalsis and no com- 
plaints of e.xcessive cramps.” 


‘Prostigmin Methylsulfate 1:4000 (Prostigmin 
Prophylactic) 1 cc, boxes of 12 and 100 ampuls, 
blue label. For the prevention of postoperative 
■ distention. 

Prostigmin METHrisutFATE 1:2000 (Prostigmin 
Regular) 1 cc, boxes of 12 and 50 ampuls, buff 
label. For the treatment of postoperative disten- 
tion and of myasthenia gravis. 
fPROSTiGMiN Bromide (Prostigmin Oral) Tables, 
15 mg., vials of 20. For oral treatment of myas- 
thenia gravis. 

*DimethyIcarbamic eJter of 3 -hydrpx)^henjI'tTimetIiyI‘ 0 ’onorti' 
um mcthyUsulfateo 

^Dimethylcarbamic ester of S-kydroxyphenyl-trimethfl-ammoni’ 

um bromide- 

HOFFMANN-LA ROCHE, Inc. • Nutlcy,N.j. 


PROSTIGMIN METHYLSULFATE 1:4000 




Important 
in the 

Preanesthetic 

Barbiturate 




lUPJQKNl 


Cyclopal Sodium (sodium cyclopentenylallylbarbiturate) 
meets the requirements of the barbiturate of choice for pre- 
anesthetic medication. It is of the intermediate short-acting 
type, offers a "wide margin of safety and is rapidly destroyed 
within the organism, hence does not appear as such in the 
urine. Two 214 grain capsules administered about 1 hour prior 
to surgery produce a state of hypnosis which facilitates the 
induction of anesthesia and reduces the amount of volatile 
anesthetic required. A.V(tilable through all pharmacies in two 
dosage forms: V 4 gr.— Bottles of 23, 100, and 300 capsnles; 
-(4 grs. Bottles of 23. 100 , and 300 capsnles. Literature and 
samples furnished to physicians on request. 

THE UPJOHN COMPANY 

3 Wotcrs of FIno Pharmaceuticals Since 1886 

KALAMAZOO, MICHIGAN 


CYClOPAr SODIUM 
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THE EXCLUSIVE DAVIS & GECK 

Claustro -Thermal Process 


T he extra factor of safety provided by 
Claustro-thermal sterilization derives 
from the sound premise on which it is 
based — that the most logical time to steri- 
lize a suture is after it has been sealed 
within its glass tube. 

Development of the Claustro-thermal 
process, permitting the application of this 
principle to catgut, has long been con- 
sidered a most significant advance in suture 
preparation. Under this method the suture 
tubes are hermetically sealed and then sub- 
jected to intensive heat sterilization. 

I'his process has withstood the test of 
time and the challenge of compromise pro- 
cedures. Bacteriologists universallv agree’ 


that no method of open or semi-open tube 
sterilization offers comparable security and 
that no technic depending on cotton plugs 
or similar devices affords the protection of 
glass, sealed at all times — before, during 
and after sterilization. 

Additional advantages of Claustro-ther- 
mal sutures are: complete and permanent 
stability . . . freedom from excess mois- 
ture and other causes of knot slippage or 
depreciation in strength . . . controllable 
flexibility and ease of handling. 

The tubes may be boiled, autoclaved or 
treated by non-boilable technic, as pre- 
ferred, for outer surface asepticization. 

Dai- IS Geck, Inc. 
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Petrolagar 


Vacations mean a cliange of diet, water, exercise. 
Daily routine is altered and bowel Habit Time inter- 
rupted. This combination of circumstances tends to 

have a eonstipating effeet. 

Instead of quick acting harsh catharsis, the gent e 
softening acUon of Petrolagar promotes motility am 
encourages a regular, comfortably passed stool. 

Petrolagar is miscible irith liquids. It tnay be 
eiven orally or in an enema to assist in the restora- 
don of a regular Habit Time of Bowel Movement. 


rnrdnptr.. . liiptU 


nilhO.tr.m.afor"'' 


^rot^um /iSrr. rmu!<i/!nl 
ntm’rniiim In mote 100 re. 


Petrolagar Laboratories, Inc. 


813-1 .McCormicT BoMev^d • Chicago. Illinois 
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BARD -PARKER Rib -Back Blades 

1 present surgical cutting edges at enced surgeon, Rib-Back Blades 

t their finest.Their superior qualities perform unfailingly. They lessen 

I of sharpness, rigidity and strength distractive influences by virtue of 

j are the result of teamwork during unprecedented uniformity. They 

i the entire production process, from inspire confidence ... instrument- 

! drafting room to final inspection. operator teamwork. Undeniably, 

In the deft hands of the experi- they reflect the surgeon’s skill. 


i Ask your dealer BARD-PARKER COMPANY, INC. 

' DANBURY, CONNECTICUT 
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Principles ot 

Surgical Care 

Shock and Other 
Problems 

By Alfred Blalock, M.D. 

•professor of Surger>', Vanderbilt Univer- 
sity School of Medicine, Nashville, Tenn. 

Prom the Foreword 

Shock or peripheral circulatory failure 
once was a surgical complication to be 
dreaded. However, now, in the light of 
recent intensive investigations of its 
causes, it would seem to be largely pre- 
ventable. In this monograph tlie author 
considers those factors whicli from his 
personal clinical observations and stud- 
ies in the experimental laboratory ap- 
pear to be directly responsible for the 
development of postoperative shock. It 
is on these grounds that he advances 
principles of importance in the prepara- 
tion of the surgical patient. 

Dr. Alfred Blalock, in delivering the 
Nineteenth Series of Beaumont Lectures, 
outlined measures for the prevention of 
shock that from the standpoint of prac- 
tical application are employable. In his 
experience tliey have proved successful. 
Moreover, speaking ns an experimental 
as well as a clinical surgeon, he pre- 
sented evidence in support of his views. 
On this occasion the lecturer also dis- 
cussed sucii related problems ns dehy- 
dration, acid-base disturbances, hj-popro- 
teinemia, avitaminosis, anoxia, pulmo- 
nary- complications, and intestinal dis- 
tention. 

It is gratifying to the Lectureship 
Foundation Committee of the Wayne 
County Medical Society tliat this valu- 
able and practical work of an eminent 
surgeon, interested in physiological prin- 
ciples, embodies the Beaumont Lectures 
for 1940. 

320 panes, w-ith illustrations. Price, dura- 
ble clotli binding’ witl. gold stamping, 
about ^.ao. 

Xhe C. V, AIOSBV CO., Sr. Louis, Mo, 

Xin. Postoperative rtr..yo.v,\Rv Compmcations 

and J*neumoni.i; Lung Abscess- PnJ. 

monary Embolism; Empyema; Commeni. 

XIV. Abdominal CostrLiCATioNi — Distention of 
ihe Intestinal Tr.irt: I revcnlinn .md Trr.Hmcni of 
Disieniion; Acute Djl.it.itioM «.f Stonmcli; Perito. 
liili«. . . 
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Typea of Abscesses of 
Douglas' Pou-ch 



TSoj/: i , 


EVACUATION . - 
FtosLcrloi" fornix 'made tense by 
posterior vaginal and posterior 
cervical lip retraction. Vaginal 
wall pierced with curved, 
sharp scissors guided by- 
finger 


Intraperitoncal 


Scissors directed 
close to posterior 
wall of uterus 



Finger introduced » , ^ 

lobraak connective 
tissue partitions 
of abscess 







OPERATIVE PROCEOUBE— PLATE NO. 106 


Pelvic Abscess ^Evacuation and Drainage 


. „„„rTtive procedure is no more importani 
:he meticulous care in handling forTuturing. Tissues are vital. Catgut, too, i: 

® . 1 T 


han care in choosing the proper catgu ^ surgeon. The science of surgery anc 

dtal, in the confidence 


— I p rTtf?Ut. *****A>.‘*ij^ lO 

he art eIico^^ 
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CHANGES IN PEESSUBE IN THE ANTECUBITAL AND 
SAPHENOUS VEINS DURING ABDOIHINAL OPERATIONS 


Jajies Ro.s.s Veal, 3I.D., and Hugh Hudsox Hussev, 
■\Vashixgtox, D.C. 

(From the Surgical Service, Gallinger Municipal Hospital, and the Department of 
Medicine, Georgetown University School of Medicine) 


'T'HE FLOW of l)lood in the veins of tlic extremities normally is in- 
iluenced by cardiac action, gravity, intratlioracie pressure, the voL 
umc of blood, muscular tone and exertion, and several other factors of 
relatively negligible importance. In normal persons resting in the 
supine position, the interplay of all these factors is finely enough bal- 
anced so tliat the pressure of (he blood iti the antceubital veins, for 
example, ranges at most between 50 and 150 mm. of saline solution. 
In addition, comparisons of the pressures in the antceubital and femoral 
veins of a normal individual sliow very slight differences.^ It i.s to be 
o.\'j)ectod, therefore, tliat direct measurement of ])criphcral venous pres- 
siuc is a practical and sensitive method of delecting changes in the 
cii dilation in the large veins i'c.sulting from abnormal causes. 

Elevation of periiiiieral venous pre.ssurc above normal occurs in a 
variety of disease conditions; for exam])le, heart failure, acute and 
elironic cardiac comjU'c.ssion, mediastinal tumors, pregnancy, intra-ab- 
dominal tumors, ascites, hejiatie cirrhosis, venous thrombosis or other 
localized obstruction, and arteriovenous fistula. In some of these condi- 
tions the venous pressure is elevated generally; in others, obviouslv. the 
rise in jiressure is restricted to a .section of flic body. Abnormal lowering 

of venous ])iv.ssure is comparatively rare, but it has been observed in 
easi's of .shock. 


Any condition that retards the tlow of blood in the veins ]u-edisposcs 
to venous tliromhosis. and (Ids iiredisposition is increased by emnbiua- 
ti^ilh direct in.inry to the veins. Thrombosis in the femoral ami 

K‘c«'I\’»nl for DHbllt'.'ttlGjj, Xnvi'mlx'r iTT, 
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iliac veins most frequently follows abdominal operations in the regions 
of the large veins, such as operations upon the gall bladder, stomach, 
and pelvic organs. Direct injury to large veins by surgical iiisti'ii- 
ments during sucii operations should usually be obvious, but the effect 
of normal operative procedures upon venous blood flow is not so I'cadify 
appreciated. It was our piu’pose in undertaking the present study 
to try' to demonstrate the magnitude of this effect by measuring the 
changes in blood pressure in veins which conceivably' might be affected 
by' the operative procedures. For this purpose changes in the pressure 
of the blood in the veins of the upi)er and lower extremities were meas- 
ured during ten standard abdominal operations (Table I). These were 


Table I 





PREOPERATIVE 

haxi.mum: 

POST- 




OPERxVTIVE 

OPERATIVE 

CASE 

OPERATION 

ANES' 



V. 

P.* 

V. 

P.* 




ANTE- 

SAPHE- 

ANTE- 

SAPHE' 

ANTE- 

SAPIIE- 


' 


CUBITAL 

nous 

CUBITAL 

NOUS 

CUBITAL 

NOUS 

1 

Colostomy 


170 

100 

170 

100 


90 


(novo- 









cain) 







2 

Cholecystectomy 

Local 


S5 


290 


155 



(novo- 















270 

3 

Hysterectomy 

Gas- 

ether 

Ether 

175 

240 

205 

3S0 

130 

4 

Appendectomy 


so 


130 


80 


(McBurney 

incision) 






100 

470 

5 

Splenectomy 

Spinal- 

220 

4S0 

230 

520 


(idiopathic 

hemolytic 

icterus) 

etlier 






110 

6 

Repair of ven- 

Spinal 

00 

70 

110 

150 

S5 


tral hernia 







IflO 

7 

Abdominal ex- 

Spinal 

TO 

no 

75 

140 

70 


ploration and 
biopsy' of liver 






120 


8 

Gastroduode- 

Spinal 

135 

45 

135 

75 

55 

9 

nostomy 

Hysterectomy 

Spinal 

105 

100 

190 

2S0 

C5 

110 

.so 

10 

Colostomy 

Spinal 


SO 


220 

1 


*F.P., Venous Pressure in millimeters of saline solution. 


selected with a view to including tlie exploration of each abdominal 
quadrant and the involvement of all the main abdominal organs in some 
wav dui'ing one ov moi’O of the operations. 

During each operation measiiremenls were made repeat edly and simul- 
taneoush- bv the direct method in the antcciiliital and saphcnoii.s vcm.s 
Becausc'of’its relative inaccessibility, the saphenous vcm was exposed 
nnder local aiicsdicsia by a short vertical incision over the saphono- 
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glass lube ol 4 mm. bore used for measuring the pressure in terms of 
millimeters of saline solution (Fig. 1). When this apparatus is in use, 
measurements can be made repeatedly, the measuring tube being refilled 
each time from the reservoir; and in the intervals between measurements 
tlie system can be kept clear by allowing saline solution to flow slowly 
from the reservoir through the needle. The largest amount of physio- 
logic salt solution introduced into the veins of any of the patients in 
this series during operation was 550 c.c. 



I'ij;. 1. \ onous i)n's.siiro appiirntus. sliowlnp .•ittachment of saline solution reservoir 
to manometer through a three-way stopcock. 

Since all operations were performed with the patients in the supine 
position, the zero level adopted for venous pres.surc mcasiircincnts was 
a point approximating the po.sition of tlie right auricle. Tliis point 
was arhitrarily placed at a distance 10 cm. from the surface of the 
oiieraling tabic in accordance with the recommendation of Lyons. 
Kennedy, and Bnrwcll.= By this method the pre.ssiire in the anteciibical 
vein normally ranges from 50 to 150 mm. of saline, solution, and the 
pre.ssure in tlie saplienous vein might be expected to be nearly identieal. 
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procedure 


liic general ijrocediire was practically the same in each of the ton 
operations stiKliecl. The patient was placed in tlie supine position with 
a sphygnionianoinctcr affixed to one arm and tlic otlier arm abducted 


to an angle of about. 60 degrees and supported by an arm board. One 
venous pressure a])paratus was then set in use at tlie antecubital vein 
of the abducted arm. Next the abdomen was prepared, including tlie 
femoral triangle on one side, and sterile drapes were applied. Tlie 
saphenous vein was then exposed and the other venous pressure appara- 
tus set in use at this point. Pi'cojjci'ative jneasurements of tlie artei'ial 
blood pressure and the venous pressures in the arm and thigh were then 
obtained simultaneously, and the operation was started. At designated 
intervals during the operation measurements of the arterial blood pres- 
sure and venous pi'essui'cs were repealed in oi’der to ascertain the in- 
fluence upon them of each o])erative maneuver. 


DISCUSSION' 


The oiierations selected for this study differed widely in scope and 
character, but certain steps were common to all. The effects of these 
steps are shown in Talfle I and Pigs. 2, 3, 4, 5, and 6. In general, the 
influences of anesthesia on the venous pressures were not great and 
were in no way unexpected. In those operations in which spinal anes- 
thesia ivas employed, measurements were not obtained before admin- 
istration of the anesthetic agent, but it is safe to assume that differences 
in readings before and after such anesthesia would not be remarkable 
except in cases in which relaxation of rigid abdominal muscles occurred, 
w'ith a consequent diminution in inti’a-abdominal tension and fall in 
venous pressure. The vasodilating effect of spinal anesthesia probably 
has no influence upon the venous pressure in the lower extremities. 
This assumption is siqiported by reports'"^ which show the absence of 
direct influence of arterial blood pressure on venous pressure and by 
tlie finding in our own cases that spinal anesthesia did not cause tlie 
venous pressure in the saphenous vein to be significantly lower or higher 
than that in the antecubital vein. Of course, at times when the patient 
became restless and made struggling motions with the npjioi (unan- 
esthetized) part of his body, the antecubital pressure rose, while the 


saphenous pressure remained unaffected. 

During the process of infiltration of the patient's fi.ssiies with a loeal 
anesthetic agent, there was often a temporar.v, slight elevation of the 
venous pressures in both extremities. Apparent y thi.s was the result 
LJulavity of breathing and eonlraefion of the abdominal nin.scles 
liai se of pain and apprehensiveness. A .similar etlee was noted c ur- 

itesS'e folSo,.'*vdopc<i, the vcoee p.es»rce to 
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to original levels and remain there. The greatest rise directly related 
to tlie anesthesia at any time was SO mm. of saline solution. (Fig- 2.) 

In tliis scries of cases oi)cning the peritoneal cavity had no effect 
upon the venous pressure. In one case the peritoneal cavity was opened 
almost from the symphysis pubis to the xiphoid process, hut the venous 
pressures in the arm and thigh remained practically stationary (Fig. 
3). This finding was also true in the cases operated upon under local 
anesthesia in which there would not he the same loss of abdominal 
muscle tone that occvrrs with spinal or general anesthesia. 



VA GWAL Hr^TEetcror^ y-JMALL he>eo/Dl/TEEus 
^ P/AML 


2.~rr<*?<sure chaiipos In nntecnbitul aiul saphenous veins diirinr removal of 
a •ynajl ahroUl uterus, showing the effect of nrugpUnt; of the patient upon the antc- 
rubUal pressure. 


Tlic next steo in the oi)crative ])rocodurcs was that of exjiloriug the 
abdomiual cavity and its organs. As soon as any pressure was applied, 
cither by retractors pulling on the walls of the incision or by placing 
packs or passing the hand inside the abdomen, there was an immediate 
disturhance of the i)re.ssnre in the sa])henons vein. Tlie pressnre in the 
antccnhital vein remained stationary. TIic stretching of the incision 
resulted in a prompt elevation of the .saphenons pre.ssure. The placing 
of tlie surgeon's hand in the abdomen caused a further rise in the pre.s'- 
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sure, particularly when the upper abdomen was explored. The placing 
of packs, of course, had tiie same effect as exploration, and tlie elevation 
was persistent as long as the packs remained in place. Compression 
applied directly over the hiferior vena cava produced an even greater 
rise in the saphenous pressure. Another interesting point was that 
tugging on the loops of the bowel caused an immediate elevation of the 
saphenous pressure, even as great as placing packs inside the abdomen. 
By removing all packs and retractors, tugging on the mesentery still 
produced this rise. When all retractors and packs were removed and 
all manipulation stopped, the saphenous pressure rapidly returned to 
or very near its initial base line (Pigs. 4 and 5). 



2£PA/e. OfPm3TA3I3 

. *1.0 ipoair of diastasis recti. rliowiiiB .sliKlit 

Fig. 3 .-Venous thf 


The degree of 

?hr~rirt m anteeubitd vein was unaffected by any of these 
"?perprf of"t;c’l.od.v. 
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greatest rise oi the saphenous pressure at any time was 205 mm. of 
saline solution. It seems unlikely that a change of this degree in the 
venous pressure is sufficient in itself to produce any physical damage 
that miglit lead to venous thrombosis. 

Three of tliis series of ten cases deserve special comment, two because 
of abnormal elevations of tlie saphenous venous pressures and the 
third because surgical shock occurred during operation with a striking 
effect upon tlie general venous pressure. 


tn mrrt. *5o/tnc 





ESk. l.—CliaiiKos In llio snplieiious i>ri‘.'=Kui-o Aurlnp removal of call Sladiler under loe-il 
aaesti.eala. .ho, vine the marked ottect of exploration ami Imrod.iX^^^ 

Case 3 (I'ablc 1) was one in wliich hysterectomy was performed for 
a very large libroid tumor of the uterus. The pressure in the saphenous 
vein before ojieralion was 240 mm. of saline solution. Tlie usual eflects 
of llie operative maneuvers ujion the .saiihenous iiressurc were obtained 
hut at no time did it fall below the initial level. The reading obtained 
immediately postoperative was 270 mm. of saline solution. 

rase 5 (Table 1. Fig. 6) was one of idioiiathie hemolvtie icterus in 
wliieh removal of a lO-pound spleen was iierformcd. The initial prc.ssurc 
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sure, particularly M-lien the up])er abdomen ;\'as explored. The placing 
oi' packs, of course, had the same effect as cx])loration, and the elevation 
■was persistent as long as the packs remained in place. Coiiipression 
ai^plied directly over tlic inferior vena cava ])roduccd an even greater 
rise in the saphenous pre.ssurc. Another interesting point was that 
tugging on the loops of t!ie bowel caused an immediate elevation of the 
saphenous pressure, even as great as placing packs inside the abdomen. 
By removing all ])acks and retractors, tugging on the mesentery still 
produced this I'isc. When all retractors and pack's were I'emoved and 
all manipulation stopped, the saphenous pressure rapidly returned to 
or very near its initial base line (Pigs. 4 and 5). 



in Safifienoys l/km 

Prenscjrci in Prm V^in 


, fl.e repair of diastasis recti, rliowinjt sli.ttlO 

Fig. 3.-Venous the peritoneal cavity. 


r 1 onncpd liv tliesc vaidoiis manipulations varied 

The degree of „,,.d 

.0 some extent m ,-,,s ,.ne<tcc,ed ,,v ,„ose 

The i„,„„ces the pnlieni cy.donccd ™,„e p„ii, dnr- 

maiieiners. mnUp struggling motions with the m-ms and 

i„g the "■“tii ;»!, 0 hcriod (here 

upper part of the i ^ pi-essure. On relaxation the pre.ssni-e 

rise of the antecubi . ]{i,oiigh the exploration continued. The 

returned to the normal let cl. 
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Tlie fact that the venous iiressure remained liigli in the saplienous 
vein of each of the two eases cited, indicates that there, ^vas persistent 
partial obstruction of the veins. This in turn means a persistent slowing 
of the venous tdood flow which may offer a partial explanation of the 
observation that venous thrombosis occurs more frequently after the 
removal of large inira-abdominal tumors than after other abdominal 
operations. These studies should he pursued in order to discover a 
complete and logical explanation. 



KIk. — Mnikotl elevation of saphenous pressure before operation. Persistent eleva- 
tion after removal of very hirpc spleen. 

Case ]() (Table I) was one of benign stricture of the rectum for 
wliicli colostomy was performed under spinal anesthesia. In this case 
the initial arterial blood jn'c.ssurc was I3S .sy.slolic, OS diastolic. The 
initial jire.sstn'o in the .sa])henous vein was SO mm. of .'ialine solution. 
During liic o])erative maneuvers the ebanges in venous prc.ssnre were 
-similar to (bosc observed in t!>e other eases until the patient began to 
manifest signs of mild surgieal shoek. Within ten minutes the arterial 
blood pressure fell from t.'iO .sy.stolic* and 100 diastolic to 100 sy.stoiie 
ami 00 diastolie. and a few minutes later it was found that the .saplienons 
lue.ssiire bad fallen from 140 mm. to 70 inm. 'J’lio signs of shock lasted 
for ten minutes, during wliieli the usual o])erative proeediires. sncli as 
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ill the saphenous vein was 4S0 mm. Tliere were the usual lluct nations 
in venous pressure during the operation, Init the postoperative saphenous 
pressure remained liigh (470 mm.). 

In these two eases it appeared tliat the pressures in the saphenous 
veins were high before operation because of the presence of veiy large 
intra-abdominal tumors. It is interesting to note that the usual fluctua- 
tions in saphenous venous pressure attended the operative maneuvers. 
It is difficult to find an explanation for the fact that the saphenous 
jiressure remained quite higli after removal of tlie apparent cause for 
llie original retardation of venous flow. Tliat the ])ersistent elevation 
was not a part of a generalized increase in venous pressure (c.g., licart 



loop Coi-osropry - Loc^i- 

T^t^rformnnee of colostomy uiuJer locjil 
Fiff. 5.-Saplienous pressure cl.aiipcs and prompt fall on stopping the 

anesthesia, showing marked rise duiing e.xpm 
manipulation. 

i J 1 fiiidiinrs in tJie upper exfrenii- 

failure) is demonstrated by procedures, when tlie patient was 

ties at the to^irolonged retardation of lJu- flow 

rela-xed. It is oxtremitics ^some ph.vsieal change foolc place 

of blood from the lowei . iinmcdiately, Iiy removal 

in the veins and was no lea . ’ persistent elevation of 

of the tumors. It is although it .seems unlihely 

saphenous pressure u as due 
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THE ]\IETEOROLOGIC FACTOR IN PULIMONARY EMBOLIS^M 

Geza de Takats, Alvin Mayne, JI.B.A., and 
W iLLiAji F. Petersen, M.D., Chicago, III. 

(From the Departments of Surgery and Pathology, University of Illinois College of 
Medicine, and the Meurocirculatory Group, St. Luke’s Hospital) 

I N A RECENT study of 100 eases of pulmonary embolism tlie pre- 
cipitating factoi-s producing this vascular accident were discussed.^ 
In 70 per cent of the eases no obvious cause was found to explain the 
mobilization of the clot. (Table I.) Because of the interest of one of us 
("W. F. P.) in the modifying effects of metcorologic environment on the 
patient,- this material was subjected to a statistical analysis from this 
angle. It has been shown previously that the blood picture (red blood 
corpuscles, leucocytes, platelets), as well as the composition of the blood 
(pH, K/Ca ratio, protein, fibrinogen, sugar), the clotting mechanism, 
and the sedimentation rate, all reveal continuous fluctuations from day 
to day in a manner that indicates an influence of the air mass over the 
patient's “stable” laboratory findings.^ 

Table I 

PraxTi’iTATiKo Factors ik Probucisc BMBOLls^[’ 

___ 

r ATI ENTS 


bowel movement 15 

Getting in and out of wheel chair 0 

Morning care ;-! 

During or iniinediatcly after operation .T 

Nausea from smelling ether 1 

In.sertion of Levine tube 1 

Hiccough 1 

No obvious cau.«o 70 

Total ITiO 


•Notice that In 70 patients no obvious o.atise for the mobilization of the clot was 
found. 

For many years an inter-relation of thrombosis and embolism with 
the weather, and particularly with atmospberie disttirbance, has been 
susjieetecl. In the writings of Hippocrates one freciuently finds the 
idea that the human organism is literally a “co.smic resonator” re- 
s])onding with varying intensity to every change in tlie mcteorologie 
environment.^ For the vascular tree this means siiasm and relaxation, 
rise and fall in jiressiire, ehaiiges in permeability and velocity of blood 
flow. The first tihase. namely high blood pressure, vascular spasm, 
decreased permeability, is initiated by the passage of a cold air mass; 
the sei'ond jihase follows in the wake of the first as a compensatory 

fnr jnibllcntlon. December 
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stretching tlie operative incision, exploration of the abdomen by the 
surgeon’s hand, and tugging on the mesentery, failed to cause the usual 
rise in saphenous pi'essure. Administration of epinephrine and plu'sio- 
logic salt solution restored the arterial and venous blood pressures to 
higher levels, after which the venous pressure again fluctuated normally 
in response to operative maneuvers. 

SUJIMARY AND CONCLUSIONS 

1. The effects of operative procedures during ten standard abdominal 
operations upon the blood pressui’es in the antecuhital and saphenous 
veins are reported. 

2. Anesthesia has little direct influence uiion the venous pressure 
except so far as struggling movements of the patient and irregularity 
of his breathing are permitted or encouraged. 

3. Operative manipulations Avithin the abdominal cavity cause an 
immediate rise in pressure in the sapJienous I’ein Aidtlioiit directly affect- 
ing the antecuhital pressure. The magnitude of this rise is probably 
not sufficient in itself to evoke a predisposition to venous thrombosis. 

4. Two eases are reported in which high pressures in the veins of the 
lower extremities before operation were unrelieved by removal of very 
large intra-abdominal tumors. In such cases it may be presumed tliat 
a predisposition to venous thrombosis exists. 

5. One case is reported in which surgical shock produced a fall in 
venous pressure. 
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as a possible i'actor in the produelioii of tliroinboses. The year 1930 
is illusti-ative of the trend Unit, seven out of the ten yearly graphs 
show (Pi>r. 1) ; namely, the freedom from emboli in June and July, 
with only one embolus in August and the aeeumnlation of these acei- 
dents in the months during which barometric pressure (straight line) 
and temperature (interrupted line) are markedly fluctuating; espe- 
cially February, Jlarch, and October show a massing of emboli (Pig. 





% (D^ 




juNe 


■is. H.— Mvtforograph of the year 133C, (Eor key to illUslrallon, ree legend to Fig. 1.) 

1). In the graphs, to be read from above down, wind, sunshine, baro- 
melrie pressure, temperature, and preeipitation have been recorded, 
A smiihir trend is shown in Pig. 2 with Pebruary, April, and Xovembei 
being the embolic months; whereas. June. July, and August are free 
Throe out of the ten graphs, however. <lo not show such a detiniti 
correlation and Pig. :} is slmwn as illustrative of this group. In tin 
.vear 19:!8. while the marked fluetuation of barometric itressiirc coin. 
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plieiioiiieiioii.* That sueli lliictiiatioiis may actually influence the in- 
cidence of thromboses and emboli is supported by the fact that 
thromboses are more frequent in tbe northern states than in the south- 
ern states and also by the greater incidence during the winter months 
as compared to the summer mouths. The average incidence of venous 
lesions in a vital statistical survey was 0.74 per 100,000 population in 
the northern states as contrasted with 0.41 per 100,000 population in 
the southern states.^ 



JtETIIODS OF .STUDV 


.-.a r^ii- flip ■\'ears 11)2.^ to ltM8, inc*Iu.si\'p 
yieteorograplis weie plotted into tliese curve.s. As i„„„y 

and the occurrence o ‘ , jj „£ operation wa.s also recorded 

of the emboli were postoperatn e, tne 
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parts of the year, the material u'as divided into three sections; (a) 
Jamiary to April, inchisive; (b) May to August, inclusive; and (c) 
September to Decern bei-, inclusive. 

Pig. 4 shows the averages of tlie temperature deviations. In all 
three groups it is seen that the avei-age deviations of temperatures 
during the five days preceding the oceuiTenee of embolism have con- 
.siderable variation as eontra.sted to the relatively stable movements 
following the occurrence of embolism. The September to December 
movements appear to be of a different character than the other two 
groups, bearing out the belief that seasonal differentiation occurs in 
the reaction to temperature. 



Hk. I. The nionii deviations from normal temi>cintmc.s in the faii wintor-snrinir 

temoe atiir^ ’"imrim.-l'., that cmho l.sm occur.s after an unusual movement of 

dVelin . hriionn^- o SehtemlKT to December u .slmrp increa.so rollowed bv a .shari) 
UmIu” '’Wei. I lute occurs iirccedinfr the emholua. Durlnt; .Tanuarv to April em- 

t^c of n ovemcnrn.hrs'’’ J'"' iLs on.set ; a shnil" r 

stail.stlLnrsS^^^^^ " -''"-v to AUfru.st. but it i.s 


not 


Several tpiestimis arise coneerning the validity ami the meaning of 
Ihe.sp tivci-ages. Ai'e the difierences in temiiei'alnre from day to thiy 
great emmgh to warrant an opinioji that a di.stinetive movement is 
taking place, or could the-te temperature changes he obtained by ehanec 
.''(hetion nndei' the assinnptioii that the day-tti-day movements in tem- 
peivitiiii' ami ohsei-valioiis on embolism were independent of eiich other? 
Secondly, wotii.l a l■!lndom selection of day.s covering ilii.s .same period 
gi\t‘ averages wliieli would dcsci-ibe tlie same nioveimmt in temperature? 

ihc method of analysis of variance proitosed by Fisher'' will give us 
an answer to the /ii-sl (piesiittn, \\V rvill atiemjU to discover whether 
the variance in temperature f deviations from normal) between the 
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eided piihnoiiary emboli from February to .^lay, Case 93 died of 

a fatal embolus ui August, during eom])aratively stable baroiaetrie 
pressures." 

A serutmy of the teu yearly graphs reveals that emboli are most 
frequent from the January to May and the October-Xovember periods. 



Fig-. 3. — Meteorograph of tlie year 193S. (For key to illustration, see legend to Fig. 1.) 


The deviations of mean temi)crature from normal for the five days 
Ijreeeding and the five day.s following the oeeurrenee of emboli.sm, in- 
cluding the day of oecnrrenec. were also comsidered. lleeause of the 
belief that the reaction to temperature may vary during the different 


•The embolism actimllv occurred at n time when there was almost an Inch of rain 
on the fifth of the month and then the next embolic process occurred when the barom- 
eter turned from the low of approximately 29.7.1 to a high of 30.1.1. Then followed 
rain on the twentieth and death occurred, again with the btirometrlc crejst. On the 
whole both of the embolic processes as well as death were a.vsoclaled with considerable 
environmental disturbance and in between the two emboli the highest temperature 
of the year was registered whicli nuist Iiave reached well Into the nineties. 
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Tlic above inafcrial indicates ilial for Iavo of tlie periods we must 
conclude that (1) a si^mificaut scries of aYcvage temperature devia- 
tions liave been found and (2) tlic different observations supplement 
each other and are }iot of the type expected by random sampling. 
During the period iMay to August, variations which were not signifi- 
cant were observed. This may be due to the .shifting of the tempera- 
ture picture from the fir.st part of the year to the last part of the year. 

The analysis has been based upon the assumption that the deviations 
of temperature data from normal belong to a random series — ^no inter- 
correlation between successive days. This probably is not entirely 
true ; and in order to perform another tost dealing with the movement 
of the temperature in the neighborhood of the oceurreuee of embolism, 
a compiii’ison was made with the temperature of five days preceding 
and following days which had been selected at random. The random, 
selection covered approximate^ the same period as the 100 cases ob- 
served. In Table V will be found the average temperature deviations 
of the random days compared to the average deviations of tempera- 
tnro of days related to the embolism cases. 


Tabm: V 

AvrijAcns or DrA’iATioxs Fkom Nokmat, TEMernATunns 


> 

HAY 

.lA.VrAIlY 

'AIMilL 

MAV'Aror.ST 

sni’TKMiiKri- 

!>Kef;.\tnE!! 

i;MHous>r 

KANIlOM 

KMItOLlSM KAN'POM 

KMHOi+I.SM 

UAXnoM 

atti ))pfon' 

+0.2 

• '> c 

1 +0.5 

—2 2 

1 +1.2 

■^n.i 

•nil lioforo 

-n.t; 

42.0 

i +1.0 

-0.0 

+2.4 

+0.5 

am before 

-i.n 

-f.'i.O 

-o.s 

-0.2 

+4.1 

-0.1 

2iiil Iiefore 1 

-1.7 

42.0 

-1.0 

-1.0 

+2.0 

-0.4 

tst before 


4-0.0 

-l.l 

42.4 

4-1.0 

-0.0 

0 

-i.a 

4 0.:i 

+o.r. 

-*2.8 

4*l.i> 

-n.!> 

1st after 

40.;! 

-•2.0 

+1.4 

+3.0 

+1.2 

+0.2 

L’ni] after 

-0.2 

-to.o 



4 O.S 

-0.1 

Snl after 

-n.s 

+2.-1 

-1.5 


4-1*1 

-o.s 

Itb after 

•0.7 

+1.2 

+ 1.0 

-•■1.2 

+1.0 

+0.4 

r»tii jifttM' 

•0.1 

-^1.7 

-0.5 

-o.n 

Ml. 7 

+ 1.0 


In the actual comtjarison only six days (the five days prior to the 
occurrence and the day of occurrence) were studied, as it is only the 
large inoveinonl in temperature ])rior to llie iueidenee of embolism 
wbicb interests us. Ad.iiisting the series so that tbe means arc equal, 
( bi-.s(iuare P test was cmjiloyed. The Chi-square test indicates that 
the ditlereiices hetween the series were great enough to justify an 
oiiinion that tiie scries of teui))erature deviatiems luised upon the date 
ot enibolisiii was foi-ia<’d in a fashion which was not random, t'hi- 
xiiiurc was: (11 .lanuary to April. Ih.-ll ; P. less than 0.01; (2) May 
to Autrnsi. s.ti'l; p. 0,07; CD September to December. 44,39; P, less 
than 0,01. 

It aiqicars that the statist ies collectcil on ('iiiholisin and temperafnre 
of uciehhori))" days indicate that embolism .generally ocenrs after an 
iniiisiial movement of temperature of rather sizable variability. Tbe 
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daj’s (fifth, fourth, third, etc.) is significantly greater than the rariance 
of temperature for a gh-en clay, say the fifth. The necessary informa- 
tion for the period, January to April, is summarized in Table II. 

Table II 


Analysis op AEckiaxce (Januaky-Apkil) 


SOUKCE OF 
VAniATION' 

KO. OP DEGHEES 

OP FKEEDOM 

SU.\E OF 

SQU.\RES 

MEAN 

SQUARE 

Total 

472 

42,202.56 


Between days 

10 

2,252.10 

225.21 

AVithin group.' 

F, 

402 

2.G0; a% value of F, 1.S6; 

40,010.00 

1% value of F, 2.41* 

■se.oo 


is defined as the ratio of two independent tests of the variance of a statistical 
population ; the exact sampling distribution of F has been discovered by Fisher.* In 
this problem two estimates of variance are provided by (1) the variance of the means 
of the temperature deviations of the eleven days and (2) the sum of the variances 
of the temperature deviations of each day. If the F observed is unlikely to occur as 
e:iven by the sampling- distribution of F, it is necessary to conclude that significant 
variation occurs in the means, as compared to the variations within each day, and that 
the niovement of the means in significant. The 5 per cent and 1 per cent points are 
considered critical levels of significance. 


It is seen that the probability of obtaining an F (see footnote. Table 
II) as observed is le.ss than 1 out of 100. and it can be said that the 
variations in the average temperature deviations are significantly differ- 
ent from each other. Table III has the same material summarized for 
May to August. It is seen that the means for the May to August iieriocl 
are not significantly different for the observed F is less than the 5 per 
cent F obtained random sampling. 


Table IH 


Analysis of A’'akiaxce (ALw'-August) 


SOURCE OF 

variation 

NO, OP PEGREES 

OF FREEPOAf 

SUAf OF 
SQUARES 

AfEAN 

SQUARE 

Total 

4S3 

27,504.49 

55.079 

Between davs 

10 

550.79 

AVitliin groups 

473 

F, 0.9S; 5</r F. 1.S6; 

20,947.70 

1% F, 2.41 

50.970 


Again the summarized material is presented in Table IV for tlic 
months September to December. The variation from day to day i.s 
then significant for the ob.servcd F is obtained less than 1 per cent of 
lime by random sampling. 


Table IV 


.VN-Ar.YNIS OP I'AiaA.vrB (SECTBMnEE-Dl.TILMnEE) 


SOIT.CB OP 
VABIATION' 

ToI.gI 

Itetwcpii (lay.-: 
AVitliin jirimp? 


NO. OP PEGBEES 

SUM OF 

OP Fr.EEDOM 

SQUARES 

395 

-17,894.00 

in 


r»S5 

44,112..S0 

i.;:n0: sce F, i..S7; 

17p F, 2.39 


MEAN 

SQt.'.M'.E 


.•!7S.12 

]J4.5S 
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study many years back. Tliereforc, its emphasis is not without proof. 
In the individual case the I’eaction of the body to vasomotor stimuli 
is oeeasionaiiy striking. 

The time is perhaps not all too distant when stable temperature, 
humidity, and barometric pressure may surround the postoperative 
patient. Until that is po.ssible a good alkaline reserve, a toning down 
of autonomic reflexes with atropine and phenobarbital, and an in- 
Iiibition of vasospastic phenomena with iiapaverine may place the pa- 
lient in a favorable internal milieu and free him from some of the 
influences of external environment.’ 

SUMMARY 

The occurrence of 100 cases of pulmonary embolism has been cor- 
related with meteorologie charts and with fluctuations of environ- 
mental temperatures. It was found that during the spring and fall 
periods, which .showed marked barometric and thermal fluctuations, 
actually more emboli occurred and that the summer months u'ere 
comparatively exempt. The effect of marked deviations from the 
mean tempei'ature, proved statistically, also seemed to bear influence 
on the mobilization of blood clots. It has been emphasized that many 
other predisposing and precipitating factors are known to operate in 
eases of emiiolism and that the weather factor is one which readily 
lends it.self to registration. The maintenance of a steady external 
environment may be of benefit to the patient threatened by embolism, 
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nature of the movement of temperature varies during the year. During 
Jaiiiuny to A])ril, embolism tends to oeciir after a drop in tlie teiu- 
l^eratiire from the fiitli day preceding occurrence to tlie second day 
preceding the oeeurrence, rising immediately until the day of incidence. 
During’ the months May to August a similar type of movement takes 
place but cannot be considered statistically significant Avithout further 
material. During September to December an opijosite type of move- 
ment in tenixjerature takes place, first a sharp increase in temirerature 
for seA’eral days, folloAved by a sharp decline until the daj' of incidence 
of the cases. 

DISCUSSION 

The studj' of these graphs and others which lack of sjiace does not 
Xiermit us to present indicates that nieteorologic factors and the process 
of embolism may be correlated. ObA’iously a great man}' conditioning 
factors are at play in the formation of thrombosis and embolism. An 
excellent summary of the predisposing and precipitating factors has 
been given by Oehsner and De Bakey.’’ The age of the patient, his 
cardiovascular status, constitutional diathesis, obesity, debility, infec- 
tion, trauma, the anesthetic, the sei'erity of operation, and the post- 
operative course are all factors, the importance of Avhicli is statistically 
proved. It is surprising that, in spite of the multitude of these factors, 
certain correlations between the Aveather and embolism can be demon- 
strated at all. For this reason emboli Avill naturally occur even during 
eA'en temperature and barometide emwes; it is our conviction, how- 
ever, that, other factors being equal, a sudden meteorologie change 
is capable of precipitating these A'ascular changes. 

It seems as if the embolic pi’ocess Avould folloAv a cold wave. In the 
fall period, tAvo days before the embolism, a steep decline in tem- 
perature occurred; one might eA'en speculate as to the importance of 
the rise in the temperature preA'ious to the fall as being a thrombo- 
genic factor, but there is little ijroof as yet for this assumption. In the 
Avinter-spring period, a four-da}' fall in temperature has jjreeeded the 
embolism Avhieh has occurred Avith the cliange to Avarmer Aveather. In 
the summer period the same fall folloAved by a rise occurs. On obser- 
vation of the three periods it almost seems as if the same pattern Averc 
liresent except that the A'ascular reaction is delayed in the spring and 
even more so in the summer because of the higher aA’erage tempera- 
tures. Thus in the fall period the aA'erage temperature Avas 47° Avhen 
the emboli occurred, as compared Avith 65° Avhen emboli occurred in 
the summer. The analog}' with delayed reflex vasoconstrictious oc- 
curring at higher eiiA’ironmental temperatures comes to mind. 

These conclusions are derived from mean values and therefore are 
merel}' indicative of certain trends. We do not Avish to imply that 
the Aveather factor is more important than any ol the others enumci- 
ated above, but this factor can be readily registered and is capable of 
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study many yeai's back. Tlierefore, its empliasis is not ndtliout proof. 
In tbe individual ease the reaction of the body to vasomotor stimuli 
is occasional!}' striking. 

Tbe time is perhaps not all too distant when stable temperatux’e, 
Immidity, and barometric pressure may surround the postoperative 
patient. Until that is possible a good alkaline reserve, a toning down 
of autonomic reflexes with atropine and phenobai’bital, and an in- 
liibition of vasospastic phenomena with ixapaverine may place the pa- 
tient in a favorable internal milieu and free him from some of the 
influences of external environment.* 

SUJIMARY 

The occurrence of 100 cases of pulmonary embolism has been cor- 
related with meteorologic charts and rvith fluctuations of environ- 
mental temperatures. It was found that during the spring and fall 
periods, wliicli showed marked barometric and thermal fluctuations, 
actually more emboli occurred and that the summer months were 
comparatively exempt. The effect of marked deviations from the 
mean temperature, proved statistically, also seemed to bear influence 
on the mobilization of blood clots. It has been emphasized that many 
other predisposing and precipitating factors are known to operate in 
cases of embolism and that the iveather factor is one which readily 
lends it.self to registration. The maintenance of a .steady external 
environment may be of benefit to the patient threatened by embolism. 
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FURTHER REPORT ON THE TREATMENT OF THE UNDE- 
SCENDED TESTES BY HORMONAL THERAPY AT THE 
UNIYERSITY OP MINNESOTA HOSPITALS 

A Discussion of Spontaneous Descent of the Testis and an 
Evaluation of Endocrine Therapy in Cryptorchidis.m 

Charles E. Rea, jM.D., jMinneapolis, Minn. 

(From the Department of Siirgcrp of the Uiiircrsitp of Minnesota Medical ttclionl) 

I 'HE treatment of midescenclcd testes liy gonadotropic substances is 
generally recognized, but the results of ti'eatment are so varied tliat 
a critical revieiv of this form of therapy is indicated. 

Bigler, Hardy and Scott in a review of tlie literature (193S) report 
the results of nineteen investigators who found that descent oceurred 
in over 75 per cent of 262 patients with iindeseendcd testes treated with 
pituitary or pituitary-like extracts. In their own series of 71 boys witli 
91 ectopic testes treated with antiiitrin-S, descent of the gonad into the 
scrotum was permanent in 45 per eent of cases. They found tliat descent 
occurs in most cases when about 4,000 units have been in.iectcd. Nixon 
in an e.xccllent review of the literature also collected reports of 3SS 
boys with 574 retained testes who were treated with intramuscular in- 
jections of various gonadotropic substances. In most instances extracts 
of iiregnaney urine were used. As much as 40,000 units and as little 
as 100 rat units have been reported to produce testicular descent. In- 
jections have been given daily for a limited period, or two or tlirce 
times a week for an indefinite period. The percentage of successful re- 
sults varied from 100 to 19 per cent. In tlic entire group of reported 
cases, 59 per eent of the gonads were said to have descended after treat- 
ment. Approximately one-third more of the patients witli l)i]aleral 
retention responded to therapy than tiiosc with a unilateral condition. 
Nixon treated 59 boys with 76 undcscended testes; of these 25, or 
33 per cent, descended. A course of treatment consisted of intra- 
muscular administration of 250 rat units of gonadotropic snlistanco fliree 
times cacli week until thirt.v injections liad been given, a total of 7,500 
rat units. If after ten weeks of treatment tlie testes liad not descended 
to the normal low serotal position, the patient was given a rest for at 
least three months before a second course of gonadotroj)ie sul).stanee was 
instituted. 

Thompson and Heckel analyzed the reports of twenty-seven observers. 
Of 860 undeseended testes in 579 patients, the condition was Iiilateral 
in 281 and unilateral in 298. Of all the undeseended testes treated by 
hormonal therap.v, 524. or 61 per cent, de.seended. Tlie sueee.ssful results 
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may l)e divided according to the original position as follows: intra- 
ahdominal, descent reported in S3 of 150 cases, or 55 per cent; inguinal, 
descent reported in 1T2 of 298 cases, or 58 per cent; in the upper part 
of the scrotum, descent reported in 15 of 17 cases, or 88 per cent; and 
location nnstated, descent reported in 254 of 395 cases, or 64 per cent. 
Tn Thompson and Ileckel’s own series of 50 retained gonads in 38 
patients, only 20 per cent descended following endocrine therapy. Of 
the patients under 16 years of age, de.scent occurred in only 27 per 
cent. 

Mimpriss has reported descent in only 29 per cent of cryptorchids 
treated by gonadotropic suh.stance. Zelson found that, of 26 l)oys 
witli 34 undcscended testes, conii>lele descent occun’ed in 8 eases, or 
31 per cent. In a previous report the results of treatment of ectopic 
testes by gonadotropic substance at the University of ^ilinnesota 
Hospitals were reviewed: In a scries of 36 patients with ectopy 
treated with anterior ])iluitary-likc substance.s, degrees of descent 
were noted in 6 (16 per cent). In 4 descent was complete. 

One of the purposes of this paper is to report another series of 32 
patients with 36 uiKlescended testes treated at the University of 
Minnesota nosi)itals. The ages ranged from 6 to 20 years. In 4 in- 
stances the ectopy was bilateral. The sub.slanees used were APL 
(Ayevst), special strength (500 rat units per c.e.), and antuitrin-S 
(Parkc-Davis) (100 rat units per c.c.). The following methods were 
used ill giving the anterior jiituit ary-like substance: 

1. APL (Ayerst), 500 units intramuscularly every day for ten in- 
.ioctions (8 patients). 

2. APIj (Ayerst). 500 units intramuscularly every other day for 
ten injections (8 patients). 

3. APL (Ayer.st), 2.50 units every other day for fifteen injections 
(H patients). 

4. Antuitrin-S ( Parke-Davis), 2.50 units intramuscularly every other 
day for twenty injections (8 patients). 

It will be noted that the dosages are much higher than those re- 
Iiorted in the previous communication. 

If no results were obtained following the fir.st course of treatmenl. 
the patient was given ;i rest tor one month and a snbse(|uent course 
suggested. If no results were obtained after the second course of 
treatment, the patient was alloweil to wait three to si.x moiitlis to .see 
if de.scent of the testis would oeenr; if there had been no descent at 
the end of this time, an orchiopexy was advised. 


h'isiiUx. (If the 32 
anterior intviitary-like 
in 7 e<-t<i[iic> testes < 1 
seellt in 1K,7 per eelii 
"as till iiiiiforiiiity in 


juitients with 35 unde.seeiided tc'Stes treated bv 
subslanees. deseent oeenrred in (1 p:itients ami 
biialei-al easel. This in.akes an ineidenee of <le. 
of iiatients and 19.4 per i-ent of eases. Thei-e 
the dosage or l<-n;;tb of treatment in tin* sue- 
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cessful cases {Tal)le 1). In the successfully treated cases, the fronad 
was inguinally retained 3 times and abdominal in position twice in 
the unilateral cases; in the 1 bilateral case, the original position of 
both gonads was inguinal. In 1 instance (Case 2) the testis attained 
a high scrotal position after treatment. In another, Case 5, the testis 
descended to a low scrotal position but later ascended remaining high 
in the scrotum. Complete descent was obtained in 4 patients and 5 
cases of uudcseended testes. Similar to the previous series, all the 
eases Jiad been followed six months or longer. 

Of the 26 patients in which there was failure of descent following 
endocrine therapy, the position of the gonad was inguinal 18 times and 
abdominal in 8 instances. All the patients have received at least 
3,750 units of anterior pituitary-like substance during the course of 
treatment. Five patients with inguinally retained testes, all under 12 
years of age except one boy who rvas 17 years, received two courses 
of hormonal therapy consisting of 500 units of APL (Ayerst) intra- 
muscularly every day for ten injections (total 10,000 units over a 
})criod of three months). Six patients, 5 with unilaterally retained 
testes and 1 with an abdominally ectopic gonad, were treated with 
two courses of APL (Ayerst), 250 units every otlier day for fifteen 
injections (total 7,500 units). No descent occurred on observing the 
l)alients over a ])eriod of six montlns. Another boy, 9 years old, witli 
inguinal maldescent, received a total of 15.000 units of antuitrin-S 
over a four-and-one-half-month period without descent of the testis. 
No untoward reactions have resulted from the use of the hormone in 
the doses mentioned; certainly excessive genital growth has not been 
observed. 


SPO.VTAXKOrS 1UC.SCE.\'T OP THE r.N'DESCESDED TE.STIS 

It is still an important question: IVhal percentage of iindescended 
testes descend si)onlaneously ? If the majority of ectopic testes will 
eventually descend of their own accord, as some investigators claim, 
the value of any kind of therapy is que.stionablc. 

There are several re])orts of spontaneous descent of the retained testes 
in the literature. Some inve.stigalor.s maintain that all retained testes 
will eventually de.scend. while others believe that spontaneous descent 
is a rare occurrence. The statistics are colored by the ty])c and loca- 
tion of the retained gonad and the age of the patient, as well as the 
experience of the iiive.stigator in examining such ])atients. It is our 
opinion tliat tho.se claiming that the unde.secnded testes rarely de- 
scend of their <iwn accord are usually dealing with easc.s of testes re- 
taincii becatisc of mechanical obstruction to descent, while those that 
s:iy that mo.st eases of ectopic gonads will descend spontaneously if 
left alone nndoiihlediy are inelndinir ea.ses of physiologic eetopy fto 
he discussed lateiA. 
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Drake has iiiaiutainecl lor some time llial most cry])Jorc]nd glands 
will descend spontaneously at pnhert.y. Williams and Johnson also 
seem to he of this opinion. Williams examined the records of 2,104 
hoj's. Of these, 38 had one testicle undeseended (1.8 per cent) and 
21 had both testicles retained (1 per cent). The ages ranged from 
8 to 18 years. Of 27 hoys in ■whom only one testicle was ectopic and 
no complicating- factor was present, there was natnral descent in 24 
(87 2 )er cent). Of 16 hoys in whom both te.sticles ivere nndescended 
and no complicating factor was present, there was natural descent 
of both in 14 (87 23er cent). The 2 >atients were observed np to the 
age of 16 years and a few up to 18 years. 

The study bj^ Johnson eom 2 n-iscd 544 cases of unde.seended testes 
observed from 1931 to 1937 inclusive. These cases were found during 
the routine examination of 31,609 boys, an incidence of 1.72 per cent. 
Tu at least 313 of these 544 cases of ecto 2 ry, spontaneous descent of 
the gonad occurred. The boys’ ages ranged from 7 to 17 years. 

The incidence of undescended testes in adults, according to the 
Draft Statistics of the War Department for the World War, was 3.1 
per 1,000 men examined, or 0.3 per cent. The finding of cryptor- 
chidism in adult men seems irrefutable evidence that all undescended 
testes do not descend spontaneously. According to Johnson, Williams, 
and Drake, the incidence of eryptorehidism in j'ounger boys is 1.7 
to 4.2 per cent. A23parently the incidence of cctopy is much less after 
puberty than before that 2 mriod. This ma.v mean that the hormonal 
changes incident to puberty produce descent in a large percentage of 
eases. 

However, another explanation of this difference in the incidence of 
cryptorchidism in the prepubertal and postpubertal periods may he 
the inclusion in the former group of a large number of testes of the 
migratory or retractile tyj^e ( 2 )hysioIogic ectojjy, pseudocryptorchid- 
i.sm, or ecto 25 y en retour). True undeseended testes ai'e those an- 
atomically retained by mechanical obstructions to descent. The criteria 
for differentiating betwecTi true undeseended testis and 
cry 2 )torchidism have been elaborated by Thompson and Heckel, Ham- 
ilton, and Ilea, and will not be discussed in this paper. Thompson and 
Heckel and Bevan state that a large number of patients referred to 
them for treatment of unde.seended testes really have 2 )seudocryptor- 
chidi.sm; in Bevan ’s experience about one-third of the patients with 
sipiposedly retained testes are of this t.yjje. It is my experience and 
that of other observei-s (Bevan) that many cases of pseudocryptor- 
chidism spojitaneou-sly descend at puberty. 

Tt would bo interesting to know what the difference in the incidence 
of cryptorchidism in the prepubertal and ])OstpuberfaI age group 
would be if the migratory testes were carefully excluded. Unlc.ss 
this is known, statistics concerning spontaneous descent of i-etaincd 
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(t'sti'H !iri' \ir lit I It' Viiltii', ’riiotti't'lii'ull.v. iiK'l tVom tlio t'Npt'i'ii'mn' itf 
this sttitiitniit'tms th'sccnl of it h'Slis I'clitint'il by toct’luiiilt'al tat' 

lot's ittatbably itavot- tu'iHU's. It at'Oitia tlinilil I'nl, abai, if Itoi'iinmal 
tln'rapy if! of laui'li valita tit t’aitsitij! tlostn'itt ill littnio intst's. 

AN t'.VAtaiA’t'tON tH' 'I'ltN tilH.I! (IV VNlHn’lilM’, 'I’lliai \l'\' IN VAtiJlINII 
lifMVKN'l' OV 'I'lllI M'lMTIfl 

Kttvlt' was lilt' Ural la atiidy Iht- ('iVvi'la of iiijt'oliitu wiib'i'aa'tul'lo 
oxli'iicls of Ihc aiiti'i'iof lobo of llio |illniliii'y ftbintl on tloat-i'iit of t)io 
Icslos of iiiiiiuilni't’ uioiiki'ya (iiiai’imin'fil. Noi'oiitlly tlio ttahoa of Hit' 
aiah' ii(a('(i((ii(' ai'i' (tcscoiidotf at lili'lh. but alioi'lly llii'i'i'alli'i’ tlioy 
a;i('(tint into tlo' iiiMiiiiiial I’iiip;. Not iiiilll tin' Iblt'tl of (ifib yi'iif do tilt' 
It'slos dt'Hct'iid ai'.alii |i('fiiiaii('iitly. I'JiihIo foititd I lull |dltillai'y o\’ 
Ifiu'tH t'niUH'd iiftH'ta'lous dt’afi’id of I ho It'slt’s t>f liiiiiialili't' iiiat'iiiitit'a, 
'l'hoiii|iHoii iiinl llochol W'oiidof if Iho |toi'('oiiliii!t' of |itdii'lita iihowllii' 
tlt'st't'id s|itiiiliiii('oiisly at piibofly wtnild lie altoiil tlii' aaiiH' iia that ftil- 
biwiiii! Iho list' tif antoi'loi' |illttilafy iifiiifiitlc bt'foi'i' indn'i'ly, 'I'liiifi, aa 
a ft'fuill tif hofiiiooal thofapy, dcaci'iit of Iht' li'slia woitlil bo obtaliH'd 
only ill thoso caacs whloh would doai'ciitl iito'iiially at pilbi'i'ly. if no 
latii'i' is aoooiopllshi'd by oiidtiofliit' Ihofapy in ytiiiii|! boys with ilii- 
ilosot'iidod It'stt's than is aoooinplisht'ti by naltii'id pi'ot'osst's at a lalt'f 
attt', it may bt' (iiit'slioiii'd if Iho tft'almoiil is woolh whilo, 

Miiiipfiss Ix'lii'vos that any I'olopii' It'slis that would tlosot'iiil aa 
ilt'Vt'ltipim'itl iiioroasos t'lin bo bfouphl tlowii by lioniitoial Ihi'fiipy if 
(a) Iht' dosafp' is adoiiiialt' to slimidali' siilili'loni p.i'owlh of iht' I'o 
pi'oiliK'livt' syslom ami (b) iid mt'ohaiiioal obsli'iiolloii Itt dosooiil of 
the lostis is prt'si'iil, lit' slalt's tlial Hit' l■('lalnt'll toslls whii'h is not 
laoi'liaiiioally foljdiioil is oubv atoallliip an iithspialo sfalt' of tlovolop 
iiii'iil bofort' Iho sofolal posllbin is alialnod, Mimpfis'i I'laa'illloa 
oi-ypltifolihl ohildft'ii by iitiiinp. (|) |ht' Hoiiond appoai'aitoi' of llio 
ohibi, I’,!) dovoltipmoiil of Iho f.onilals, ami (!l) Iht' siliialloii amt 
mobilily of Iht' loslls, llo fiiflhof alalt's lhal 1| is In llio ohild with 
l•l■yptl>^l'hi^lism ami hypottonilalisni lhal hoi’immal Ihofapy Is mtoii 
olVot'livo, Tho l•linil•at slmlios of Mhapifti, Mo\|on, Mpoiiot' and .'loowt'ii. 
l>oflV, ami Unbiiisloin woiihl lomi to boaf oitl lliht slalomi'iil, 

'I'ho chiof vaino of li'oalim-nl hy I'oiiatlol iiipio siibslanot' wmibl 'loi'm 
to ho ill disliiifilishlnc, hoitvoon Ihoso oasos In ohloli liosoonl in pio- 
voiiloil by analimiio faotors ami ihoso in whloh il is nol, (Iranloit 
lhal an iiohnown iinnibor o| oolalnod loslos will do'ii’omt niiontanoomilf, 

this dosooni hhoiibl hy imboriy or |iy (||i« adililioii oo 

oxli'alioiiiional slminlal ion. Tho piaolioo ..f wallinn nnlil Iho palioni 
IS IH 1.1 ‘,!0 yoiiis of aro III soo if tho losio'i wdl tlosooiul of ihoif own 
aoot.r.l IS nol jiislillod. hnowinv ffom ospoointonlal and t-llnioal ilala 
how atfo|>liio Ihoso ori'ans I whoii lofi in an ahominl |.onil|on 
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Drake has iiiaiiitained for some time lliat most ciyplorchid glands 
will descend simntaneonsly at ])ul)erly. Williams and Johnson also 
seem to he of this opinion. Williams examined the records of 2,10-1 
lioys. Of these, 38 had one testicle nndeseended (1.8 per cent) and 
21 had both testicles retained (1 per cent). The ages ranged from 
8 to 18 years. Of 27 boys in wliom only one te.sticle was ectopic and 
no complicating factor was present, there was natural descent in 24 
(87 per cent). Of 16 boys in Avhom both testicles were nndeseended 
and no complicating factor was jn-esent, there was natural descent 
of both in 14 (87 per cent). The patients were observed np to the 
age of 16 years and a few up to 18 years. 

The study by Johnson comprised 544 cases of nndeseended testes 
observed from 1931 to 1937 inclusive. These cases were found during 
the routine examination of 31,609 boj's, an incidence of 1.72 per cent. 
In at least 313 of these 544 cases of ectopy, spontaneous descent of 
the gonad occurred. The Ijoys’ ages ranged from 7 to 17 years. 

Tlie incidence of undescended testes in adults, according to the 
Draft Statistics of the War Department for the World AVar, was 3.1 
per 1,000 men examined, or 0.3 per cent. The finding of cryptor- 
chidism in adult men seems irrefutable evidence that all undescended 
testes do not descend spontaneously. According to Johnson, AVillianis, 
and Drake, the incidence of cryptorchidism in younger boys is 1.7 
to 4.2 per cent. Apparentlj^ the incidence of ectopy is much less after 
puberty than before tliat i)eriod. This ma.v mean that the hormonal 
changes incident to puberty produce descent in a large percentage of 


eases. 

However, another explanation of tliis difference in the incidence of 
ciyptorchidism in the prepubertal and postpubertal periods may be 
the inclusion in the former group of a large number of testes of the 
migratoiy or retractile type (l^h 3 ^siologic ectopy, pseudoeiyptorchid- 
ism, or ectopy en retour). True undescended testes are tliose an- 
atomically retained by mechanical obstructions to descent. The criteria 
for differentiating between true undcscended testis and pseudo- 
cryptorcliidism have been elaborated by Tliompsoii and Heekol, Ham- 
ilton, and Kea, and will not be discussed in this pnper. rhonip.son and 
Heckel and Bevaii state that a large numher of patients referred to 
them for treatment of nndeseended Icstes reall.v have pseudoeryptor- 
ehidism; in Bevan’s experience about one-thiid of the patients with 
supposedlv retained testes are of this t.MW. H Ob' t'^^Perience and 
3 Of odier observers (Bevan) that mmiy eases of pseudoeiypto,- 
ehidism spontaneously descend at pu lei . 

eliKlism sj „ ,vbat the d.Perenee ,n the ineidenee 

It would be 11 tei t,ii„^ „,,.p„bertal and postpubertal age g.-olm 

t knoln. I „r 
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then (Wangensteen) and since it is possible that spontaneous descent 
may occur. A course of endocrine therapy should be given first to 
see if the additional hormonal stimulus will cause the gonad to descend 
into the scrotum. If no results are obtained, an orchiopexy .should be 
IDerformed. 

From our experience, spontaneous descent or descent following the 
use of gonadotropic substance in cases of true uudescended testis is a 
rare occurrence. At this clinic every ease of true undescended testis 
upon which an orchiopexy has been performed has shown evidence 
of mechanical arre.st to descent of the gonad. 
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It has been the practice at this clinic to wait until puberty before 
treating uncomplicated cases of retained testes. A course of hormonal 
therapy is given first. The dosage and length of treatment with 
anterior pituitary-like substance are quite variable in the cases reported 
in the literature. There is no correlation of these factors in the suc- 
cessfully and inisuceessfully treated cases (Thompson and Heckcl). 
Experimental^, while gonadotropic hormones have little effect on 
the mature male, there is clinical and experimental evidence that 
these substances greatly increase the growth of the reproductive sys- 
tem of the immature male (Dorff). From the experience at this clinic, 
however, the danger of precocious puberty is more apparent than real 
following the use of gonadotropic substance. If the patient is care- 
fully watched and not treated by high dosages, excessive genital de- 
velopment can be avoided. 

At present in this clinic, anterior pituitary-like substance in doses 
of 500 rat units per c.e. is injected every day or every other day for 
ten injections in cases of ectopy. If no results are obtained, the pa- 
tient is given one month’s rest and then a similar course of therapy 
instituted. If no results are obvious, the ])atient is allowed a rest of 
three to six months, and an orchiopexy is performed. No untoward 
effects from the use of gonadotropic .substance have been ol)3crved in 
the doses used. It is interesting to note tliat, iii every case upon wJiicli 
an orchiopexy has been performed at this clinic, evidence of mechanical 
obstruction to descent of the testis has been present. 


COXCLUSIOXS 

In spite of reports from otlmr clinics sliowing a high incidence of 
.uecessful results following the treatment of undescended testis with 
..onadotropic substance, the results obtained by Thompson and 
mckel Mimpriss, and this clinic have been less encouraging. In two 
series of retained testes treated to date by gonadotropic sub.stances 
at the Universitv of Minnesota Hospitals, degrees of descent were oh- 
in not more tl,.on 20 per ee„l ot tl.c e.o.ees One reoron (or Ihc 

ILcssM results iu some series is uralol.We.IIy the „l 

cases of pseudocryptorehidism. , . • , 

II eive o flual estinmte of the value ot eottaO. ropie s„i,,,..,„ee 

„,rtmatmcut of cctopie testes is imposathle at lus I.„r 

tJie Tieaimc „„niitnncons descent is not accniately known. 

the ”''*'7' tvitetlter eo.Ioeriue .l,er,„,v rouses 

Furthermore, ■' ■"“(^.^““hieh rvoui.l -Irsrru.I ,vi,l„.u, therapy 
descent 011} niibertv Hormonal therapy makes it possililc i„ 

about the time I • i„i,,,.vrnii„„ 

differentiate de.sceiit and those that do not, 

because .„..,dd ..e deferred until 0 to n 

,.el;"\he testis d^es not grow grossly or microscopieally „„,i, 
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thuja, tailuic acid, or sodium psylliate. More necrosis was noted from 
the jdienol prepai’ation. It was not noted that more fibrous tissue 
was developed by one solution than by another. 

^Yith each solution the reaction at the end of twenty-four hours 
(Fig. 1) showed extensive edema, death, and beginning disintegration 
of fat and muscle fibers; there were occasional small areas of necrosis 
and a moderate leucocytic infiltration. At tlie end of one week (Figs. 
2 and 3) the necrotic fat and muscle tissue were being removed, the 
edema was less marked, and there Avere fewer leucocytes. Sheets of 
young fibrous tissue containing newly-formed blood vessels enclosed 
the disintegrating muscle fibers. 



1. — Dok I, Iwcnty-four hours. -*1, Kcmalnln;: nuiscle Hhors, sonic of which sliow 
cloudy swcllluK and have lost their cross strintlons ; li, necrotic imiscle bundles; 
C, showinp edema and a .^pars'o infiltration of lymphocytes and plasma colls. 

At the cud of eight weeks dense bands of fibrous tissue extended 
between the remaining muscle fibers and muscle bundles. 

In briel, our ex])erimental studies and those of others’"*- jiroved 
that the injection of certain chemicals does ])roduce scar tissue. 

Lair Tixsnr licaclidiis . — ^Most of the published ex]ieriniental studies 
do not show the tissue reactions beyond two to three months. Our 
sections of biopsies removed after ten months (Figs. 4 and .5) sboAved 
that the sheets of fibrous tissue had become markedly contracted as it 
became more adult in tyim. The fibrous bands contracted from each 
other and from adjoining muscle bundles and fat. In jilace of the 
difi'nse sheets of fibrous tissue interlacing between the muscle bundles, 
as was noted during the first four months, the fibrous tissue generallv 
appeared as -^maU ivvegnlar scattered islands of comi)act, adult fibrous 



THE LATE RESULTS OP THE INJECTION TREATMENT 

OF HERNIA 


Leonard Dobson, M.D., San Francisco, Calif. 

(From the Hernia Clinic, Department of Surgery, Stanford University Medical 

School) 

' I 'HE treatment of hernia by the injection of sclerosing agents has 
* passed the experimental stage into the stage of knoivn results. 
Certain questions, hoM’ever, have remained nnansivered or only par- 
tially explained. These questions are ; TVhat is the fate of the fibrous 
tissue after a period of a year or moi-e? What happens to the hernia 
sac? Can sear tissue alone cure a hernia? What t.vpes of hernias 
are suitable for the injection treatment? 

.During the past four years in the Hernia Clinic of the Department 
of Surgery of the Stanford Medical School, we have attempted to 
answer these questions. Expeidments in the laboratory, the injection 
treatment of patients in the clinic, and careful follow-np studies have 
convinced us of the limited value of this method in the cure of hernia. 


EXPERIMENTAL STUDIES 


In June, 1935, experimental studies were begun in the Surgical 
Research Laboratory of the Stanford Medical School to determine the 
reaction of tissues to various solutions recommended for the injection 
treatment of hernia. The reaction of the tissues to solutions in com- 
mon use were compared and the early and late effects were studied. 
We were particularly interested in determining what effect the injec- 
tions would have upon the hernia sac and upon tJie cord and testicle, 
and particularly in how much fibi’ous tissue remained after six months 
or one year after the injections. Injections were made into the rectus 
muscle of dogs in one series and sections were taken at various inter- 
vals. In another series injections were made into the abdominal wall 
about the spermatic funiculus and the cords and testes were later re- 
moved for study. 

Early 'Tissue Ecacfioiis ('J iccJvc Hours lo lour Months ). — Our ex- 
perimental studies included sections of tissue removed trom the rectus 
muscle of dogs at intervals of twelve Iiours. t wenty-fom- liom-.s, forty- 
ci<d)t hours, one week, two weeks, four weeks, eight weeks, si.xtcen 
weeks and ten months after the injection of various solutions in com- 
mon use (Solutions 1. 2. and 3)A The reaction of the tissues to the 
various solutions was essentially the same for solutions of plienol and 


nocfivoil for jj.nt ,,i,cnnl, C.l P'T j rnl rrnclne tlrictiin- 

•Solutions: .’’'T nn’^'llnh- Vr'iiiRiims; (C) erollf-ml II linrr) ; , r.r. , ^ f 
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Ecaclions Wiihiii and About the Spermatic Funiculus . — Sclerosing 
solutions were injected into and about the spermatic cord in the in- 
guinal canals of dogs, injecting one side and saving the other cord for 
comparison (Figs. 7 and S). The injections were made at weekly 



Klfr. 1. — Dofr 111, iicetion across the rectus muscle and posterior rectus slicath ten 
months after twenty injections pivon at weekly intervals, ^l. Remaining tniisclo bun- 
dles; li, seatlei od Islands of compact tlbroiis tis.sue ; C, rectus sheath. 




Mir. III, ljl»:h powa-r of fame f*etlon 

tni! mvf'de ftp- v.Uh lnt«’rl'irm‘,; ctiinpavl adtjll 

A. r*'ll ; /’, fllmius 


as »'hown In I'ig. 4, sliowiag t‘'tuain- 
llhroii-- .‘••ctlnn). 
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tissue. In a feu' areas tlie fibrous tissue extended tlirougli the entue 
tliickness of tlie rectus muscle fusing the anterior to the posterior 
rectus sheath with septa of dense fibrous tissue (Fig. 6). 



„.i. I biimlle.'s of rocliis imi.=cle cut trniisverscly I 

Fijr. 2.— II* fibroblasts interlacinfr the remaining miisch 

;,/rcctns sheath: C .s^ area of necrosis, 

bumllcs: D, paiu<ui> 
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tide. For experimental purposes this processus vaginalis may he con- 
sidered a very thin hernia sac (Pig. 7). 

In three out of four instances, ivhen the injected cords were re- 
moved, it was still possible to pass a probe from within the abdomen 
to the testicle, indicating that the hernia sac had not been obliterated. 
In one case the injected area could not be passed with the probe. 



7. — Dog VI B. section of normal spermatic funiculus. A, cremaster muscle; 
Ji, vas deferens: C, te.^ticular artery; I), testicular vein; E, veins of the pampiniform 
plcxu.s ; P, proce.ssus vaginalis (hernial sac). 



J-lg. \ I A. injected spermutle cord one mentis after the tenth in3»‘ction. 

t r.-mnsl^r nuibch‘ ; 7?, vas doHrens ; C. thrombosed tcsliciilnr vein; D, compressed 
rtery; A. partially lhrnmhose«l veins of the pampfnifonn plexus* /•’, corn- 


t4-stlcul!ir art 
pressed Inil nf>l <>l»llteratr<l processus vaginalis 
the cord, ftising It to adjac«‘nl structures. 


G, mass of young llhrou.s tissue about 


Wlieii tlie injected cords were removed and sectioned, it was noted 
tliat. even m the injected area, the contents of the fascial tnhe .slipped 
ont easily. It was difiicttU to cut oft scclious of the cord hocause the 
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intervals and in the same doses as are used in linman subjects. One 
month after tlie tenth injection the cords and testes vere removed 
and gross and microscoiiic studies -were made to compare the injected 
and normal sides. 

On several occasions following injections into the cord, a moderate 
thickening of the cord was noted extending down to the testicle. In 
these instances the testicle became swollen for two to three days. In 
one instance a nodular strand persisted along the entire length of the 
cord for forty-five days to the time the eord was removed. In none 
of the cases did the testicle become softened or atrophic. 



e Do(r III. ten inontli.^ nftor twenty injection.*;. ?iio\vinp liow the band 

flbroiis tissue wliicl. c.vtend.s froni tlic nnterlor to tbe posterior .slic.atbs 
?nehorecl to the posterior rectu.s slieath. a. Conip.oet. ni.aturc nbroii.s ti.ssue ; 11, renin 
nnisele flbei-s : C, posterior rectus .slientli : D, nncliornpe of tlie nbrou.s septum. 


j«lio\vlnp how the bond ef 
nths Is 
•cnmln- 


Sections taken at 0.5 cm. intervals lliron-h tlie cord (l-hg. 8) in the 
iniected area showed a large mass ol fibrobhistie li.ssne jibont the 
cord fusing it to the surronmling sinictnres. yinny of the veins 
within the pampiniform plexus were thrombosed and the testicular 
„nd deferens arteries were compressed. 

riTcct Vpon the Utirtu.'! Drffrnis.—^ertims tnken at ireejnent inter- 
V.. 1 . thronirh the injected cords showed the dnetns deferens to be 
preserved thronghont. The Inmen was patent and the epithelial lining 

teas intact tin ou.^^ and micros, .opie e.vamination of (he 

tes^ef from the injectr.l cords shoucl no dif.erenecs from d,,. f,,,,, 

the v,ir— Dogs have a patent proeessus vaginalis. K 

is^lIssiWe t' pass a probe from within the abdomen down to (he (es- 
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formly and entirely circumscribed by the fibrous tissue, it would con- 
tract and for a time narrow the defect. As the fibrous tissue sheets 
eontract, the layer over the sac would be thinned out and the constant 
internal pressure within the sac would gradually expand it. 

In the case of both the indirect and direct tj-pes of hernias the hydro- 
static pressure within the sac would gradually stretch out the neck 
of the sac and permit the intra-abdominal contents to enter the sac. 
This would occur sooner with the direct hernias and later in most of 
the indirect types. In an occasional case of indirect inguinal hernia 
the sac would be obliterated in part by agglutination of the surfaces 
in contact. 


(S') 


(0 





3 4^ 5^ 


<a 


Fij!. 0 — Dof; Ul. section across rectus muscles nntl anterior and posterior sheaths; 
imiscle (i) injected with twenty injections at weekly intervals. Specimen taken ten 
months after the last injection. J, Injected rectus muscle; 2, control, unlnjected muscle; 
A. anterior rectus sheath; />, posterior rectus sheath; C, bands of dense fibrous tissue 
fu.«Inj; the anterior to tlie posterior sheath. Xotc on tiie injected side how the sheaths 
are fused to the muscle and to each ot)»er. while on the uninjected side the rectus 
muscle lle.s loo.«ely within the slieath.s. '' 


Reasoning from the experimental results, therefore, we would not 
expect to cure (permanently) any direct inguinal liernia. We would 
expect to close (temiiorarily) all of the indirect inguinal liernias and 
many of the hei'iiias would remain closed for months or ycar.s, even 
though the sae was not obliterated. A pormaiicut cure may be ob- 
tiiiiicd only in the rare ease in which the sae is obliterated. 


CIJNICAE EXPERIENCE 

The injection method of treating hernias was first employed in the 
Hernia Clinic of the Stanford Itledieal School in September, lb:!'). All 
types of hernias were at first accepted for the treatment, direct, and 
iiuiireel, large and small. Operative repair was advised in every ease 
as the method of elioiec and an elTort was made to arrange for an 
o])eration. 



842 


PlJItGKlCY 


foiitt’iils would slip out. Jlicrosfopio (‘xaiiiinatioii of tlio processus 
va^rinalis sliowod a few areas in wliidi tliere was destruction of the 
eiulotlieli.'d surfaces or aiririutiiiation of tlie surfaces witli {ii)rous tissue. 

SinntDnrii of the Tissin Haiclitnis. — l‘’o!lowin;r the injection of sclcros- 
iiifr sol\dions. tiiore was destruction of ninsele Ininilles and the cellular 
resiionse of a low-p-rade inilannnation witli the develoj^inent of sheet.s of 
filu'ous tissue interlaeinjr iietween the remainin'r niuseic hundle.s. 
Within two months the fihrons tissue was dense and more adult in 
type. As time went on, the fihrons tissue contracted markedly, leav- 
ing small islands id' compact fibrous tissue exeejit for a few liaiuls 
which extended throuirh the entire mnsele belly. 

Injections into the sjiermatie cord i>roduced a ])artial thrombosis 
of the veins with compression of the artoi-ics. Xo ehan'tcs could be 
demonstrated in the testes or ductus deferens. AlthouL'li the processus 
vajrinalis (hernia sac) was compressed, it was not obliterated except 
in one instance. 


Diacusition of the JfcsuUs Which Mitjht lie Expected nil flic Banin of 
the. Experiiiienfiil Studies. — In roasonin<r from the experimental .studies 
alone we would expect that the solutions would be safe, would not 
produce an abscess or slou<rh. and M’onld not ^ive any constitutional 
reactions. After about six injections there would be a firju mass in 
the injected area which would reach a maximum about two weeks 
after the last injection and then over a period of two or three mouths 
gradually disappear. The liernia sac would usually not be obliterated, 
but the neck of the sac would be compressed. In some cases in 
indirect inguinal hernia the sac would be obliterated in areas by the* 
agglutination of the endothelial surfaces in contact. Although the 
induration wmdd disappear from the injected area, strands of dense 


fibrous tissue would remain, fusing the aponeurosis of the external 
oblique to the cord and to the internal oblique muscles (Fig. 9). In 
an indirect inguinal hernia this would prevent dilatation of the neck 
of the sac and prevent omentum or bowel from dropping into the sac. 
In time the fibrous tissue would contract, become more compact, and 
pull away from the muscle, fat, or speimatie cord unless the fibrous 
septa were well anchored (Fig. 6), in dense fibrous structures such as 
the aponeurosis of the external oblique, the conjoined tendon, or the 


eflex inguinal ligament. 

The whole basis of cure of an indirect inguinal hernia fay the injee- 
ion method is that the few remaining bands of fibrous tissue fuse the 
iponeurosis of the external oblique to the cord and the internal oblique 
ind compress the neck of the sac. 

To direct inguinal hernias the sac has a broad neek and there are 
m lovers to fuse together to hold the sac compressed. The mass of 
thro'ns tissue present for several mouths won d act as an internal truss 
,ad and hold the contents reduced, and, if the nec r of (he sac is gni- 
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Table I 


Types of Cases and End Results of Injection Treat-ment of Hernia 


TYPES OP CASES 

CASES 

VEEATED 

NO FOLLOW- 
UP OF LESS 

RECURRENCE gjj. 

MONTHS 

PEK CENT 

KECURREXCE 

Indirect inguinal 

(iS 

20 (20/53) 

15 

37.73 

Direct inguinal 

21 

13 (13/19) 


6S.42 

(includes saddle-bag 





type sac.s) 





Postoperative recurrent 





Direct defect 

8 

0 (C:G) 

2 

100.00 

Indirect defect 

9 


2 


Femoral 

1 

I 


100.00 

Umbilical 

1 

1 


100.00 

Total 

101 





em-renees ivere noted in 37.73 per cent of indirect inguinal hernias, 
68.42 per cent of direct inguinal hernias, and 100 per cent of post- 
operative inguinal hernias. All of the postoperative recurrent inguinal 
hernias followed had direct defects. 

COAIPLICATIOXS 

Table II gives the list of complications noted in 1,909 injections given 
during tlie treatment of 101 liernias. It is to be noted that there were 
no serious complications. 


T<uile II 
Complications 

(1,900 Injections in 101 IIfunias) 


TransicMit .swelling of abdominni wall IS 

Transient swelling of spermatic coni 9 

Transient swelling of .“crotum 2 

Pressure areas beneatli trus.s tl 

Intraperitoneal injection 2 

Incarceration of liernia during treatment 2 

Deaths 0 

General reactions 0 

Infections 0 

.\trophy of testicle 0 

Impotence 0 

Slongbs 0 

Peritonitis 0 


niscu.««io.v 

Six iiioiitlis after hegiiining the injection treatment for hernias tlie 
resnlt.s were very promising. It .seemed tliat we were curing all of tlio 
liernias, direct and indirect, large and small. In the indirect inguinal 
hernias after font- or five injections the tissues behind and above the 
e.vternal rinn were firm and the external ring seemed lighter. Tlie. 
imtients nsiially eommenled at that time tiiat they were no longer 
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JU’lwccii .S(’])(cnil)(‘r, L'lM;"), iiiul .lime. 1!i:!,S, 101 lieniiiis in Kcvcnty- 
roiii- imticnts were Irnalod by tlio iiijoctioii nielliod. j\ftcr one and 
oue-iiali' years il. was loiind tliaf the reeiii'ia'iico ra(c was so liigli for 
direct, and j)oslo])(3rative recurrent Jiernias tlial, thereafter only in- 
direct inguinal licniias were accepted. 

TJie i)atient was fitted witli a semirigid frame truss (Sniitlisonian 
type) witii a low jmsferior fulcrum. 'I'lie truss was worn and adjusted 
frefpiently for one or two weeks before starting treatment. ^Vitll the 
l)atient in the Trendeleidnirg' ])ositioii, the injections were started at 
the internal ring in indirect hernias and about Ilessel bach’s triangle 
in direct hernias. Snbsefpicnt in.ieetions were made down the canal 
as follows: internal ring, middle canal, above e.vternal ring, Ilessel- 
bach’s triangle, internal ring, etc. Later injections were concentrated 
on the inguinal camd. The inguinal canal was also injected in cases 
of direct hernias and those ;vith saddle-bag type sacs. jVpproxiinately 
one-half of the cases wei'o treated with 5 ]>er cent sodium p.sylliate 
(Searles) and one-half Avith jiroliferol T (Ulmer). The immediate and 
late results of the two solutions seem to be about the same. Three 
cubic centimeters of the solution was administered usually once a 
Aveek. At first the injections Avere given Iavo or even three times a 
Aveek, but too much soreness resulted and the Aveckly interval Avas soon 
adopted. The patients never remoA-cd their trusses after the treat- 
ment Avas started. The patients Avith direct herjiias received an aver- 
age of tAventy-five injections and the indirect received an average of 
eighteen injections. The postoperative I'ecnrrent hernias receiA'ed an 
average of si.xteen injections. The patients Avore their trusses eon- 
tiuAAOUsly for one month after the treatments AA-ere concluded and then 
Avere alloAved to remove the trusses at night Avhile in bed. On the 
average the successfully treated cases wore their trusses for ten 
months. Many of the patients Avere giA'cn tAvo or even three courses 
of injections Avith a month or si.x Aveeks betAveen the courses. 

end results 


SeA'enty-fonr patients, 70 jnales and -t females, Avith 101 lieruias Avere 
treated by the injection method betAA-een SeiAtember, 1935, and June, 
1938 There Avere 68 indirect inguinal hernias, 2l direct inguinal 
hernias (including hernias Avitli saddle-bag type sacs), lo postopera- 
tive in-uinal hernias, 1 postoperative feiiioral and 1 umbilical. For 
estimating’ the end results only patients avIio had had their trusses off 
f movp'than six mouths after the last injection were considered. 
S°ome of the patients eonH not he loe.at«<l- FoU»n--„p studios fop fpom 
^ ,u+hs to two and one-half years were obtained on 53 indirect 
” a hernias 19 direct inguinal, 6 postoperative recurrent inguinal, 
nignmalheu c , ^ ^nbilical henna. Table I gives the 

LquS Pectm-ences in the various tvpes of hopuias tPeatod. Bo- 
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showed a reeuiTence rate of 37.73 per cent in indirect inguinal hernias, 
G8.42 per cent in direct inguinal hernias, and 100 per cent in post- 
operative recurrent hei’iiias. 

7. We have concluded that the injection treatment of hernia should 
be used only in small indirect inguinal hernias in patients with other- 
wise good abdominal structures who will not or cannot he operated upon. 
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;nvjir(- of ;i licnii!i ; they no loii^rcr JVK (!ic iniinic.l ol' (he sac afrainst 
Iho truss jiad wlien llicy con^dicil or sd-ained, ^VCtcr twelve to fifteen 
injections (he entire rcfrinn alnnit (lie iii'minal canal was firm ami 
tile ahdoniinal wall in that, area was almost as firm as sole leather. 
The outline of the external rin-,- eonld he jialjiated, but the /in<rer eonkl 
not be introduced into the canal. On introdneiiifr (he needle for the 
injections, it was passed witli dilTieidty tbron<.di the layer of fibroirs 
ti.ssne whiidi was f cm. or more in thickness. I'snally the imtieiit wa.s 
(hen ■riven a rest jieriod of one month or six weeks dnrinrr whieli time 
lie wore the trn.ss day and ni-rlit. At the end of the rest period it was 
noted (hat the external j-iii'r had loosened np and much of the firm 
ma.ss in and about the inp-ninal canal had disajijiearcd. The patient 
was then "iven six to ei<rh( more injeetion.s. Followin': these injec- 
tions, the c.xtcrnal rinjr afrain beeanie tirrht and the firm ma.ss was 
a<rain present in the in-rninal canal. The patient continned to wear 
his lni.ss day and ni-rlit for another month and was then allowed to 
leave it off while in bed and while batbin<r. If any definite weakne.ss 
Avas noted at (hat stafre. many of the patients Avere friA’cn a third course 
of injections in the hopes of finally elosinp- a small defect. The patient 
by that time bad been AA-earin<r liis truss ei'jht to tAA-elve mon(h.s, had 
made thirty to forty office visits, and liad received tAA'enty to thirty 
injections. j\rost of the direct inguinal hernias recurred Avithin three 
to four months after the last injection. All of the eases shoAved signs 
of disappearance of the scar tissue within tAvo to throe months folloAA'- 
ing the last injection. 

CONCLUSIONS 


1. There are several solutions available Avhich safely and painlessly 
produce fibrous tissue. 

2. The sheets of fibrous tissue produced by the sclerosing solutions 
after four to six months contiaet to foim scattered islands of com- 
pact fibrous tissue. 

3. The hernia sac is rarely obliterated or even ooeluded at the neck 


by the injections. 

4. Since muscle fibers are destroyed bA the solution, large numbers 
of injections (over thirty) may AA'eaken the abdominal wall in the 
injected area by replacing muscle Avith fibious tissue AAdiieh eA'entually 


stretches. 

5 Since the sac is rarely obliterated, the Avhole basis of cure in the 
Aiection treatment of hernia is the fibrous tissue Avhich persists be- 
veen the fascial planes, muscle layers, and spermatic cord. These 
dhesions hold the hernia sac compressed and prevent oiiientuni or 
oZ from entering the neck of the sac.^ 


el from entering ine neuii. 

(i Follo«--»T) studies on 101 Iternias in H iMt.ents, lollo,ve,| lor Iron, 
r,„o„«,s to tevo ...d one-l.aU J-e»s tie removal „ 


of tile truss, 
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sliowed a recurrence rate of 37.73 per cent in indirect inguinal hernias, 
G8.42 per cent in direct ingninal hernias, and 100 per cent in post- 
operative reeniTent liernias. 

7. We liave conclnded that the injection treatment of hernia should 
he used only in small indirect inguinal hernias in patients -with other- 
wise good abdominal structures who will not or cannot be operated upon. 
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Kuank 1j. Cato. and 'WTi.uam D. Nouman, JI.D. 

Ni:\\' Oni.KAN.s, ]ja. 

(From the Ih/tiirtmtiit of Siiniir;/ of Ihr School of Mnliritir of J.oiiiswiui Stale 
Vnivcrxiltl ititil (Iheirihi llospilol of l.oui.siouo at A"( tr Orleans) 

D IJICNC llie AVorld War tho freciucMicy aiul liijrli mortality of 
dicst wounds direct od a fxreat deal of attention to them, and the 
knowlcdfic of these injuries was eori-espondinjrly increased. At that 
lime it was found that 2') pei- cent of such wounds re.sultcd in 
em])yema‘ when hemothorax developed and that a relatively large 
proportion required immediate surgery.--' Civil injurie.s, numerous 
reports of which have niqjoared in the literature since then, differ 
strikingly from militaiy injurie.s. Tnfeetion is rare, oi)erafive inter- 
vention is seldom necessary, and conservatism has hecome the keynote 
of treatment. 

Hemothorax has hcen studied along general lines in the reports of 
chest injuries which have been published since tho War, the excellent 
woi’k of Boland* being tyiucal. A detailed study of this common and 
serious complication, however, n\ay result, in our opinion, in a more 
rational basis for treatment. 

WHicn a patient is seen with a chest wound in which hemothorax 
has developed, a number of questions immediately suggest them- 
selves: Is this a case for masterly neglect? Should thoracentesis be 
performed? If so, when should it be done and how much blood should 
be aspirated? Is immediate thoracotomy required? What arc the 
comparative results of extreme conservatism, a.spiration, and opera- 
tion? In an attempt to answer these and other questions, this anal- 
vsis Avas begun. 

• MATERIAL 


Tavo thousand ninety-one patients Avith penetrating and nonpene- 
•atin'^ chest Avounds Avere admitted to Charity Hospital of L ouisiana 
at Ncav Orleans during the five-year period ending in 1936. Ninety-one 
wPTP admitted more than once, Avhich leaves 2,000 individual patients 
TnitJed diiring that period. Of these, 276 (13.8 per cent) were eon- 
Ipved to have definite evidence of hemothorax. Only patients Avhose 
^*'^r>ords shoAved one or more of the folloAving findings are included 
-ft study: (1) obtained by thoracentesis; (2) definite 

T oie eA'idenee of fluid in the pleural cavity j (3) definite physical 
radiologic CA compatible with blood in the 

findings or num, 

-^ived for publication. November 24.^939. 
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pleural cavity ; (4) liemotliorax found at autopsy. In addition, all 
cases Avere included in Avhicli death, presuniahly from hemorrhage, 
occurred Avithin tAventy-four hours after admission. Such rigid 
criteria undoubtedly excluded many patients aa'Iio had minimal col- 
lections of blood, for the incidence of hemothorax at Charity Hospital 
Avas only 13.8 per ceiAt, against an incidence of 63 per cent reported liy 
Boland in 1,187 chest injuries.® 

Gunshot Avounds slightlj- outnumbered the stab Avounds, and there 
Avere 2 crushing injuries. Various types of kniA’es or pistols Avere 
the usual Aveapons, but shotguns accounted for 10 injuries and ice- 
picks for 11. Tavo hundred eighteen of the 276 patients Avere negroe.s, 
and males predominated in the proportion of 4:1. Only 28 patients 
Avcrc admitted later than tAventy-foirr houi’s after injury, and most 
Avere admitted Avithin the first hour. A fcAV patients Avere probably 
dead Avhen the ambulance arrh'ed and are necessarily excluded from 
these statistics. Treatment Avas superAused by tAventy-six different 
surgeons and represents a cross section of the therapeutic practice of 
this community. 

MORBID ANATOMY 

Since most of the autopsies performed in this series Avere done in 
the coroner’s office, post-mortem findings could not be studied in de- 
tail. Some studies, hoAvever, appear in the literature. Bradford® 
obscrA-ed that in such cases the diaphragm on the aifected side is ele- 
A’atcd and the lung somewhat collapsed, especially in the loAvcr lobe. 
Bmphysema is present in the upper lobe. Like klorellP® and Ba.sti- 
anelli,” he found that the collapsed portion of the lung rarely, if 
ever, shoAvs signs of inflammation except in the immediate A'icinity 
of the Avound tract. Piu'ulcnt bronchitis is sometimes present in por- 
tions of the lung Avhich are not collapsed. 

Dei)o.sits of fibrin are i)re.scnt oA'er the pleural surfaces, e.sjieeially 
in the costovertebral groove and costophrenic angle. This fibrin, Avhich 
is present in greater amounts in infected cases, forms the framoAvork 
for eonncctive tissue formation. There is more pleural exudate pres- 
ent in infected eases, as Avell as more polymorphonuclear leucocytes, 
^lassive clotting of the hemothorax is also more common in infected 
eases. 

The fact that blood in the pleur.nl cavity and blood removed from 
it frerpiently f.nil to clot has been explained in several Avays. Brad- 
ford and Klliott,' quoting Elliott and Henry, state that some clotting 
oeenrs in .nil eases, after which a sejiaration of serum from the clot 
produces a brownish red fluid Avhieh on standing forms a gelatinous 
mass, or that the churning movements of resjAiration Avhip out the 
fibrin into layers on the jdenral surfaces, leaving the blood de- 
tibrinaled. Brown .and Debenliam'® believe that blood is defibrinated 
in most e.nscs and that contaminated blood always eoagulate.s. ,Sandi- 



smt(!i:itv 




.soil mill Klkiii'-'’ (loiiioiisinilcd (■.vpcriinciitiilly lluil (.‘loniiifr is more 
likoly to oociir wlioii jiir is luldofl to Jlio licinntlionix. Van .Allrn.” 
(lisoii.s.siiip: tlu-ir oonfrihiilioii, .says Ihiil (lie pleura in Iniinan lioiims 
has an aiilicoa^iilaiil projierly and llial eloftinp oeeiirs only rvlicii 
lioniorrlia"o is so rajiid liial all the blood eannol eonie into contact 
M-itli the pleural siirfaee.s. 


.SVMITOMATOI,OOY 

Koii;jhly. one-half of the patients had varyiiiir decrees of dysfnica 
and chest iiain. In one-third of the ea.ses the ehief complaint was 
hlecdiiifr from the ■wound, llemojilysis was recorded in 2S.!) per eonf 
of the eases and faintness in 22.5 jier cent, 'riiirteeii jiaticnts com- 
jdained of abdominal pain, hut. intra-alidomiiial injuries were not in- 
variably as.sociatcd with this .symptom. 


I’liYsic.AL nxmxfi.s 

Jfost of the patients seemed apjn-chcnsiYo, and the pulse and res- 
piration were rapid in the majority of eases. Varying: degrees of 
shock were noted on admission in 117 cases. The wounds, which in- 
volved every conecivable portion of the chest, were often multiple and 
were sometimes associated with injuries to other parts of the body 
and the extremities. One patient with a large hemothorax had a 
single wound at the base of the neck involving the subclavian artery. 
Many gunshot wounds were through and through, and several wounds 
were of the sucking variety. 

Normal chest signs were elicited upon admission in 35 eases, in S 
of wliich abnormal signs developed one to twelve days later. On the 
affected side the usual findings were lagging, decreased vocal fremitus 
and resonance, dullness ranging to flatness, and decreased or absent 
breath sounds over the area of fluid, with skodaic phenomena above. 
Various types of iTdes were sometimes noted, usually in the area of 
the Avound. In 33 eases the heart Avas disjilaeed to the uninjured 
side and surgical emphysema Avas demonstrable in 55. 

Hemopneumothorax was suspected more often than it Avas actually 
nresent clue to the skodaic phenomena aboA'e the fluid in simple hemo- 
thorax Tympany above the dullness furnished the clue to the cor- 
rect diagnosis. Succussion splash AA-as rarely noted and the coin test 
W'lS positl^ 6« 

The diagnosis of hemothorax Avas frequently missed on the first 
• nftmi^the condition being considered simple pneumothorax 

a”]-- 

amination. ,,.,no^^bted cases of massive pulmonary collapse in 

J -as diagnosed before radiologic study! The 

cmnpHcS’on should be easy to recogui.e if it is borne in mind. The 


ex- 

or 

cx- 
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chief diiferential point is the displacement of the mediastinal struc- 
tures toward the affected side. Bradford^'' and Ciudd® who discuss 
the condition as a complication of chest wounds, believe that phrenic 
nerve paralysis is a causative factor. Coryllos and Birnbaum,’' dis- 
cussing massive pulmonary collapse in general, offer convincing 
evidence that obstruction of a bronchus is the usual etiologic factor, 
and support, their deductions with experimental proof. There is no 
reason to believe that massive collapse wliich accompanies chest in- 
juries differs materially from the collapse which occurs in other con- 
ditions. CurP“ has called attention to the occurrence of contra- 
lateral pulmonary collapse in chest injuries, but there were no ex- 
amples in this series. 

Boland® considers that elevation of the diaphragm in penetrating 
chest wounds may be due to phrenic nerve paralj’sis or to atelectasis. 
The occasional occurrence of massive collapse in hemothorax and 
the frecjuent elevation of the diaphragm suggest the probability that 
the latter condition is the result of the presence of small areas of 
atelectasis which are not sufficiently large to displace the mediastinum. 


Day 

Hour 

103” 

102 ° 

101 ° 

100 ° 

99' 

98' 

97' 


FIk. 3. — Typlc.ll leiiipci-nUirc cliiirt In sterile hemothorax. 

The temperature curve is so characteristic in hemothorax that the 
lirosence of the complication can often be surmised from this portion 
of the chart alone. After recovery from the .subnormal level of .shock 
has ensued, the tempcraliirc rises rapidly to 101 to lO.'T’ F., the eleva- 
tion contimiinK with daily small o.scillations for from three to five 
days. Then, usually within the next three or four days, it falls by 
lysis. Patients with large or infected hemolhoraees often have higher 
tenijieratures for longer jieriods of lime. 

In a few eases in this series the tem])eraf lire remained iionnal, even 
thoiiLdi there were large aceiimulatioiis of blood. In many minimal 
eases it rose only to 09 to lOfff F.. and only for a day or two. Tem- 
peratures of 10.1 to lO.)'’ !•. with marked oseilbitions during the see- 
oml weelc usmdly indieated that the hemothorax was infected. In 
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tlio jivcnif^M; .sli'i-ilo ciisc, liowcvcr, l!i<! curve wjis tyj)ica!, and, even 
when (he initial i)Iiysieal (indin^-s were negative, future examinations 
usnally revealed the ])resene.e of blood (l'’itr. 1). 


n.\ni()i.()(ii(: sti'diks 

lladiolof^ie studies were made in Do eases, in whieh 2!)!) films were 
taken. 'J'his method is a valuable ad.jnnet to diafrnosis, althouf-di it 
is sub.ject (o misinterpretation. Small colleetions of fluid were ac- 
eom])anied by au elevation of Ibe diaphra<:m and obliteration of 



costopbrenic angle on the affected side Larger colleetions pro- 
vorvino- heights and degrees of opacity, usually with displaee- 
t nf'fhe heart and mediastinal shadow to the uninjured side except 

t massh.” collapse. Oa. »r mo™ «»..! level, avo.-e ,.„,ea i, 

[r'lvns present in addition to blood. Seven eases, after aspiration 
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and air reidacement, prcseiiled a pictnre of multiple Iluid levels (Fig. 2). 
This appearance, it is thought, was due to the presence of fluid held 
on numerous shelves of adhesions between the pleural surfaces rather 
than to encapsulations of fluid. 

Normal radiologic findings immediately after in.iury Avere later re- 
placed hy pathologic findings in four cases. The number of such 
cases Avould undoubtedly he increased had more re-examinations been 
made. Head'® has reported scA-eral cases in Avhich hemothorax ap- 
parently developed from one to six AA'ceks after the thoracic injury. 
Repeated radiologic examinations are necessary, for, in some cases, 
instead of the usual aljsorption of blood, progre.ssive liemorrhage occurs. 

Pneumonitis, Avhich can frequently be diagnosed by radiologic 
findings, Avas present in 12 eases. A rather frequent error, made by 
depending on radiologic findings alone, Avas to mistake for pneu- 
monitis at the base of the lung small collections of blood Avhieh did 
not displace the heart. In 12 such eases physical findings pointed 
definitely to the presence of fluid, and in 2 others blood Avas actually 
aspirated. The same error is likely to occur Avhen radiologic findings 
are compatible Avith the presence of a thickened pleura. 

It Avns also iiossible to demonstrate by radiologic study such con- 
ditions as ])ulmo7iary collapse, adhesions, encysted fluid, foreign bodies, 
fractures of ribs and other thoracic bones, and surgical emphysema. 

CL.AS.S1F1CATION 

Small hcmothoraces include those cases in Avhich the blood pi’csent 
ranges from a minimal amouiit to a collection extending to the pos- 
terior arc of the ninth rib. Jloderate hcmothoraces include those 
eases in Avhich the fluid extends from the ninth to the sixth rib. Any 
collection whieli extends beyond this point is classified as large. In 
this .series there Avere 103 small, 50 modei-ate. and 123 large hemo- 
thorace.s. 33 of the latter gi-onp shoAving a total opacity of one side 
of the ehe.st to the x-ray. It must be remembered that a single ease 
may fall into each of the classifications at various stages of its prog- 
re.ss. llemothoraees ai-e al.so ela.s.sified as sterile and infected. 


INITXTED HKAIOTUORAX 


Diagnostic as])ii-ation, vith smear and culture, is the most de- 
I)endable means of determining infection of the blood in the pleural 
cavity, but certain clinie:il points are of distinct aid. In general, 
infection slumld be suspected in any ease in Avhieh the pi-ogi-e.ss is not 
faA-oral)le and in which increasing hemorrhage has not oeeurred. 
r.r.Mtlford and Hlliott' .suspect infection and itistitute baeteriologie 
■studies ill any case in wliich : (1) fever is atypical ; that is. is more ir- 


rcenlar than is usual or 
(lulsc rate is KK) to 130 


is sustained at a st<'ady high level: (2) the 
or higher; (.!) dysjinea is increasing .and is 
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out of ])roi)or(ion to llio pIivKic.-iI sifcns; (4) flic loii'ruc is fiirml, ns 
is usual in cases diu' to slrciilococcal infection; (5) sleeplessness or 
mild delirium is jircscnf ; (G) ]»ain and tenderness develop in the af- 
fected side; (7) a eonlralalenil dry pleurisy develops. 

Tiventy-eifrlif of the 27(i jiatients in this series, 10.2 per cent, had 
bacterioloj^ic or clinical evidence, or both, of infection of the. liemo- 
tliora.x. This re]U'esents an incidence of 7.5 per cent of the "iin.shot 
wounds, and 13.7 per cent of the stab wounds. If all the chest wounds 
(2,000) from which the 27G ea.scs of hemothorax were selected are 
considered, the percentafre of infection becomes 1.4 per cent, which 
approximates the incidence reported by Boland,* who noted 17 cases 
of empyema in 1,187 chest injnrie.s. 

Bradford'" has called attention to the fact that fluid aspirated from 
one part of the chest may be sterile, while at the same time abundant 
organisms may be found in fluid from another portion. This observa- 
tion must be borne in mind ndicn infection is suspected and cultural 
studies are negative. 

In the 28 infected eases in this .series the infection was due to 
Stapliylococcvs alhus in 4 and Sfapln/lococcus aureus in 3. In the re- 
maining cases one or more of the following organisms were present: 
gram-negative bacilli, gram-positive diplococci, short-chain streptococci, 
Bacilhs pyocyancus, anaerobic streptococci, fusiform bacilli, Endamoebn 
commmior, E. coli, Hemophilus influenzae, and Priedliindor’s bacilli. 


THERAPY 


No immediate thoracotomies were performed. In most cases im- 
mediate therapy consisted of suture of the wound (sucking wounds 
beino' closed without drainage), control of external hemorrhage, and 
the usual measures to control shock, including liberal doses of mor- 
phine and other sedatives, and infusions and transfusions as indicated. 
Autotransfusion, as recommended by Brown and Debenham,’= was 
not employed in any case. The chest was usually strapped. Tetanus 
and anaerobic antitoxin were injected, and x-ray examination of the 
chest was done if the patient’s condition permitted. Patients in grave 
condition were kept in the observation room and not transferred to 
the o-eneral surgical ward until considerable improvement was evident. 
PnrBier treatment consisted in adequate sedation and careful ob- 
L-vation for the possible development of complications. 

nil 61 patients who had large hemotlioraees and were not 
,„.o^ressbig favorably, or who were not progressing favorably for 
1 reasons were subjected to thoracentesis. Ten of the aspirations 
^ere done for diagnostic purposes, the remainder being 

therapeutic. third day 

and^h^Wo^d wa‘s only I’lartially removed. In one-half of the cases 
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in M'liich this method "was employed, it was begun after the first M'eek. 
and in a few cases in ■wliieh symptoms Avere urgent, it Avas begun be- 
fore the third day. The average amount of blood removed at one tap 
Avas 300 C.C., Avitii the upper and loAver limits varying from a fcAv to 
1,350 c.c. The procedure Avas repeated as necessary, and 10 patients 
Avere tapped from three to elcA-eii times. The majority, hoAvever, re- 
quired but one aspiration. In 17 eases, in 5 of Avhich complete aspira- 
tion of the blood Avas apparently done, an amount of air equal to the 
amount of blood removed Avas injected into the i)leural caA'ity. 

Aspiration Avas usually folloA\-ed by symptomatic relief and an im- 
provement in the general condition AA'hich Avas more likely to be .sus- 
tained in the sterile than in tlie infected cases. In 16 cases the tem- 
pcratAirc dro])pcd immediately, but, unless aspiration Avas complete, 
u.sually rose again in tAventy-four to forty-eight hours. The feAv ])a- 
lients Avho Avere treated by early complete aspiration and air re- 
placement seem to have progressed Avell Avith but one exception. In 
this ease there Avas a rapid rcaccumulation of blood immediately after 
each aspiration, and it seems highl}' probable that an intercostal 
artery continued to bleed. The patient finally died. 

In 2 instances tai)s Avere done to relieve a tension he7nopneumo- 
thorax. ^ranometric studies A\-erc recorded in 1 of these cases. 

"When infection Avas diagnosed, immediate thoracotomy Avas per- 
formed in 4 eases. In 16 others a.spiration, usually Avith air replace- 
ment, Avas continued. Two of the.se patients developed em])yema neecs- 
.sitatis and 7 others Averc subjected to thoracotomy later. In the 11 
thoracotomies in the infected group (9 open and 2 closed) there Avas 1 
death. Avhich Avas i)roved at autopsy to be due to a heart Avound. Thci'C 
Avere 2 deaths in the 9 infected cases treated by a.spiration alone. One 
of these deaths Avas due to a .spinal cord injuiy and the other to a 
Strrpiorocrus hcmohjdciiii infection. 

llrndford and Elliott' treated 48 ea.ses of sei)tic hemothorax by re- 
peated aspiration. Avith 20 deaths, and 69 cases by rib resection. Avith 
16 deaths. The conclusion Avould seem to be inevitable that infected 
hemothorax should be treated by open tboraeotomy. Even though 
the moi'tality statistics ai'o not comparable, an analysis of the in- 
fected eases in (uir own series Avould seem to lead to the same con- 
clusion. 

MORT.M.tTY .AND MOmUDITV 


Of the 276 patients Avilh hemothorax. 70 died, 17 Avere discharged 
unim)troved. and 189 seemed entirely Avell on their discharge from the 
hos)ut:d. The Aineorrceted moi-tality for the As-hole series is thus 2.5.4 
per cent. Forty-six patients, a substantial majority, died within 
tAventy-four hours after admission (Fig. 3). most of them being 
mnribun.l when they w.me brought into the hospital. If this group 
he excbided. tin- mortality is S.7 per cent. .8inee hemorrhage probably 
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])lnyo(l liic most iiiiiiortniit i>ini in tlic t-arly doallis, it -woulcl seem 
tliat this fjironi) of immediately fatal cases ofl'ers a field for investiga- 
tion and salvage (]‘’ig. 4). 

l’\)rty of tlio deaths followed gunshot wounds, and .18 followed stab 
wounds. Jn the remaining 12 cases the in.jnries were hy unknown 
weai)ons. Although 3 deaths occurred in the infected group, infec- 
tion was the cause in only 1, the other two. as has already been tnen- 
tioned, being due to other in.jnries (1 bleeding intercostal artery, 1 
•spinal section). Our figures thus .suj)))ort the conclusions of Boland" 
and others that infection jdays only a small part in the mortality of 
che.st wounds in civil practice. It contributed materially, no doubt, 
to the ])eriod of disability, hut we cannot prove this, as wc have no 
adequate follow-up on our ca.ses. Elliott,''’ however, found that 
soldiers could be returned to the front on an average of two months 
after chest in, juries, even when the wounds were complicated hy 
empyema. 



■pig. 4. Cause of deatli in 276 cases of traumatic hemothorax. 


Further analysis of the 24 deaths which occurred after twentj'-four 
hours reveals 12 in which hemothorax was only a contributoiy cause 
of the fatal outcome. Three patients had complete spinal cord sec- 
tion and 9 had abdominal injuries, which in 3 cases were complicated by 
sninal cord severance. In the remaining 12 cases, death was due in 5 
to cmitinned hemorrhage, either externally or into the chest, and in 
9 to bronchopneninonia. Pulmonary gangrene, massive collapse of 
tUe Inno- "as bacillus infection, empyema and cardiac injury ac- 
Tfor 1 death each. Terminal bronchopneumonia was usually 
present in the fatal thoracoabdominal cases. ^ 

The mortality in the patients who snrvn ed the first twenty-four 
I,oul-s anTwho-had only chest injuries was thus 4.3 per cent. In the 
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17 cases of hemothorax complicated by abdominal injury the mortality 
was 76.5 per cent. Heyd^" noted a mortality of 60 to 75 per cent in 
such cases, and Heuer,"’ a mortality of 56 per cent. Complete section 
of the spinal cord was invariably fatal. 

DISCUSSIOX 

The analysis of these 276 eases supports Coryllos’"" warning that 
therapeutic standai'dization is dangerous in chest injuries, and it seems 
well to bear in mind that, if civil injuries resemble war wounds, as 
they often do, routine conservatism is veiy dangerous. The indications 
for early surgical intervention, in an attempt to reduce the early 
mortality and prevent complications, have been discussed by Duval,- 
llcuer and his associates,’ Anderson,'* Roberts and Craig,’ Gray,® and 
Hathaway," among others, and need no elaboration here, for most of 
these authors derived their experience fi’om war wounds. 

The source of the blood iu hemothorax is an important considera- 
tion, but it is not always easy to determine. The clinical course must 
furnish the answer unless immediate thoraeotomy is obviously neces- 
sary. The more resistant is the hemorrhage to conservative measures, 
the greater is the likelihood that its source is an intercostal artery, 
the internal mammary arteiy, or a larger vessel. Repeated secondary 
hemorrhages from the wound are usuallj' from a wounded intercostal 
or internal mammary artery. Even if the patient survives the first 
two or three days, death from hemorrhage will probably eventually 
occur under such circumstances, as it did in 5 cases in our scries. 

Morelli,*'' Piaslianelli,** Foster,” and Allen,” among others, believe 
tliat, if the patient survives the first few hours, the most frequent 
source of the hemorrliage is likely to be a laceration of the lung, usu- 
ally involving 07ily the smaller vc.ssels. 7'he conservative treatment 
of civil cases is based on this presumption, jdus the assumption that 
accumulating blood in the pleural cavity will act as a tamponade and 
control the hemorrhage. Aspiration, for this i-eason, is not advised 
by some writers until after the third day, by which time active bleed- 
ing will have ceased and firm clots will have formed in the severed 
vessels. 

IMorelli’" and Bastianelli,” on the other hand, recommend immediate 
aspiration of blood with the reifiacement of eiuujgh air to maintain 
a positive intraifieurnl pi-e.ssure. the proeedui-e being earefully con- 
trolled by manometric observations. In their oi)inion air is a moi-e 
effective tnmimuade than blood. 1,500 to 2..500 c.e. of which, according 
to Bastianelli. is ueee.ssary for effective tamimnade; and even this 
amoui\t does not produce complete collapse ai\d immobility of the 
lung. Air un-ler ]>ositive pre.ssnre. he contends. eom])re.sses the lung, 
eoapts the edges of the pulmonary wound, cheeks hemorrhage of the 
.•ivenige degree, diminishes infectious complications, and prevents 
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adhesions. In this country I’runn-'’ and J'’ost(!i’ and frovy” among 
otlicr.s, liave re])orted good re.snits with this method. Otiiers who have 
not utilized it have a])i)arentiy not done so hceause tiiey are sati.sficcl 
with tlieir residts hy otlier imdliods. 

'I’he fear of initiating further heinorrliage lias undoubtedly been 
responsible for the develoinnent of the attitude of masterly neglect 
in the management of hemothorax, at least in the early stages. Im- 
mediate thoracentesis, however, is mandatoi-y in large collections of 
blood lu'odueing resjiiratory or circulatory emharimssment because 
of mediastinal displacement, and in eases of high pressui’c hemo])nen- 
mothorax. Immediate closure is indicated in sucking wounds; thora- 
cotomy, in largo lacerations of the lung, bleeding intercostal or internal 
mammary arteries; and thoracotomy or lajiarotomy, in thoraco- 
abdominal wounds. Injured intercostal mammary arteries are fre- 
(lucntly the cause of recurring hemorrhage into the chest and are in- 
dications for thoracotomy. Air-tight closure of the wound after 
thoracotomy is the ]irocedurc of choice. The chances of later infection 
hy this plan cannot he ignored, hut the disturbances of physiology 
produced hy the presence of drains in the pleural cavity at this .stage 
are more serious, and infection, if it occurs, can he dealt with as 
necessary when the patient is not in extremis. 


SUJIJtARY AND CONCLUSIONS 


1. Two hundred seventy-six cases of hemothoi'ax following chest 
injuries have been analj^zed with reference to incidence, symptomatol- 
ogy, signs, diagnostic methods, and therapeutic procedures. 

2. The symptoms, signs, and temperature curve usually make diag- 
nosis simple. Properly interpreted x-ray films are a valuable aid. 
It is important to remember that signs of hemothorax may develop 
many days following the original injury. 

3. Hemothorax is frequently associated with serious visceral in- 
juries, which are the chief cause of the high mortality. 

4. Infection of the hemothorax seldom occurs and is not a fre- 
quent cause of death in civil cases. Its occurrence is an indication 


for open drainage. . . , , 

5 Immediate operative intervention m selected cases is suggested 
uossible means of reducing the high mortalitj^ rate in the first 
tv-four hours. Repeated or continued bleeding from the chest 
(i and rapid reaceumulation of the hemothorax indicate that an 
or internal mammary artery has been severed. Immediate 

' tTon is indicated in such cases. Five deaths, all classed as pre- 
operation IS cause in this series. 

'T Otter lor in.medinto operatio,. iochKlc opo,. 

? lar-e lacerations of the lung, and large or l.eavily con- 
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7. Conservative treatment usually yields satisfactory results in pa- 
tients who survive for twenty-four hours. Koutine conservatism, 
however, is unsafe and dangerous. Early complete aspiration and 
controlled positive pressure air replacement seem to he based on sound 
physiologic principles and deserve a more extensive tidal in sterile 
cases. To speak generally, aspiration is indicated for diagnostic pur- 
poses, as well ns in large hemothoraces and in cases in which pressure 
symptoms are present. 
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.itllu'sioiis. III this (loiiiilry iJniiin-’ and l•’ost('I• and Prey,"'’' among 
otluirs, liavn rcporlcd rasiiils witli this inctliorl. Ot hors ivlio have 
not ntilizcfl it liavc appai'cntly not done so hccaiisn tlioy are satisfied 
with tiioir rosnlts liy other nielhods. 

'I'lu' tear ot initiatinir further heniorrIia{i:e lias nndoiilifedly been 
responsible Jor tlie devidopnient of tlie attitude of masterly neglect 
in the management of hemothorax, at least in tlie early stages. Im- 
mediate tlioraeenfesis, iiowever. is mamlatory in large eollcetioiis of 
lilood producing r('S|)iratory or eirciilatory emharrassiiient because 
ot mediastinal dis|daeemenl, and in ea.ses of high jiressiire bemopneu- 
motliorax. Immediat(‘ closure is indicated in slicking wounds; tliora- 
eotom>', in largo lacerations of tin* liinir. bh'cding intercostal or internal 
mammary arteries; and thoimeotomy or lajmrotoniy, in tboraco- 
abdomiiial wounds. Injured intercostal mammary arteries are fre- 
fpiently the cause of recurring hemorrhage into the chest and are in- 
dications for thoracotomy. Air-tight closure of the wound after 
thoracotomy is the iiroecdure of choice. The chances of later infection 
by this plan cannot be ignored, but the disturbances of physiology 
produced by the pre.senee of drains in the pleural cavity at this stage 
are more serious, and infection, if it occurs, can be dealt with as 
necessary when the patient is not in extremis. 

SUJrMARV AND COXCMJSIOXS 

1. T.WO hundred se\enty-six cases of hemothorax following chest 
injuries have been analyzed with reference to incidence, sjnnptoniatol- 
ogy, signs, diagnostic methods, and therapeutic procedures. 

2. The symptoms, signs, and temperature curve usually make diag- 
nosis simple. Properly interpreted x-ray films are a valuable aid. 
It is important to remember that signs of hemothorax mav develop 
many days following the original injury. 

3. Hemothorax is frequently assoeiated with serious visceral in- 
juries, which are the chief cause of the high mortality. 

4. Infection of the hemothorax seldom occurs and is not a fre- 
quent cause of death in civil cases. Its occurrence is an indication 
for open drainage. 

5. Immediate operative intervention in selected cases is suggested 
as a possible means of reducing the high mortality rate in the first 
twenty-four hours. Eepeated or continued bleeding from the chest 
wound and rapid reaceumulation of the hemothorax indicate that an 
intercostal or internal mammaiy artery has been severed. Immediate 
operation is indicated in sueh_ cases. Five deaths, all classed as pre- 
ventable, are reported from tins cause in this series. 

6. Other indications for immediate operation include open sucking 
wounds, large lacerations of the lung, and large or l.eavily con- 
taminated foreign bodies in the thoracic cavity. 
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subperiosteal portions of the shaft. Destruction of cortical bono in tliese areas was 
incomplete. Each extremity of tlie lesion was sharply demarcated by a circum- 
scribed, partly cystic medullarj- nodule 2 cm. in diameter. 

The microscopic structure of the tumor was not uniform. The typical and pre- 
dominating picture was tliat of solid and partially cystic masses of dark-staining 
cells irregularly distributed through and sharply demarcated from a dense fibrous 
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ADi\I\rANTJNO]\rA OF THE TJBTA 


Roukut IlEiinnii, IhxNEAroMS, Minn. 

('From the Department of 1‘athotogy, Univcrxlty of Minnesota) 


I N 1933 Fisclier" reported « primary epithelial txniior of the tibia 
xvliicli he callerl an aclamantinoma. Sinee that time but fexv tumors 
of the .same tyjxe have been deseriixed. Becau.se of this ajxparent 
rarity, tlie repoid of an additional ca.se seems .iustifiable. The pre- 
viously reported eases and the coneeixts of the liisto^enesis of tibial 
adamantinoma are reviewed. 


Case UnroiiT . — A white girl, J-t years of ago, was a<linittc(l to tlie University 
of Jlinnesota Hospitals, July lO.iS, coinplaiiiing of pain and swelling in the 
right log and difficulty in walking. Syinptoins had hecn present since Decemher, 
tnSu, when pain was noted in the right tibia and a small mass appeared in the 
painful area. The mass persisted and in April, 1!)3C, the lesion was curetted. Heal- 
ing was temporaril}- complete and there were no further sj-mptoms for a period 
of six months. Pain and a mass recurred and curettage wa.s repeated in July, 1937. 
There was again relief from symptom.s although the wound drained until February, 
1938. Pain .and difficulty in walking recurred by .Tune, 1938, became much more 
severe, and for the week prior to admission to the hospital the patient had been on 


crutches. 

The past history was not significant. The patient had had measles in 1929 and 
had undergone a tonsillectomy in 1936. There had been no injuiy of any kind to 
the atfected leg. Significant physical findings were confined to the right leg. A 
resistant, slightly tender tumor mass about 4 cm. in diameter was palpable over 
the anterior tibial surface. In the skin overlj-ing the mass was an old operative 
sear the anterior end of which presented a siimll, nondraining sinus. Eoentgeno- 
grams showed a destructive lesion extending for a distance of appro.ximafely 15 cm. 
along the shaft of the lower half of the tibia (Fig. 1). The bone was somewhat 
expanded, and presented a multicystic appearance and areas of cortical destruction. 
There was a soft tissue mass on the anteromedial aspect of the bone within which 
small bone spicules were visible. There was a small area of periosteal new bone 
formation on the lower posterior aspect of the tibia. 

On Tulv IS 1938, the involved area was explored and the soft tissue mass was 
removed On July 20, 1938, a low thigh amputation was performed. Convalescence 
WM une^ntful and the patient was discharged from the hospital on Aug. IS, 1938. 

Pathologic Examination.— The specimen removed at the exploratorj- operation 
red 0 bv 5 by 3 cm. Centrally it presented a collapsed, smooth-walled cystic 
ITvitr*^ Otherwise the tissue was uniformly solid, grayish white in color, and irregu- 
Wlv traversed bv fibrous trabeculae. Peripherally there was no distinct capsule; 
irpart'the tumoV was limited entirely by adherent adipose tissue and in part by 

dense coneetive tibia IS cm. in length between points 2 cm. 

The tumor jts upper extremities (Pig. 2). The midportion 

"rT- Iment'was ffiraost completely replaced by solid, moderately firm, grayish 
of a periosteal capsule covered a slightly lobul.ated surface 

white tissue. A • g^gipuke remnants of cortic.al bone persisted in some 

posteriorly and later, y. .^„t„oroedial aspect of the mass corresponded to 

areas. A large defect o ^e,„o,.ed tissue. In this region tumor tissue 

the plane of to infiltrate, adjacent muscle and fascia. In its 

was adherent to, am ‘ W ‘ tumor was confined chiefly to the medullary and 

dist.al 4 cm. and proximal 6 cm. the 

"'^■ved for publication. November 20 1039. 

set* 
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For tlie group a eonniion histologic structure obtains. Illustrations 
aeeoiupanying the several case reports are, to a large extent, inter- 
changeable. In all instances an organoid pattern predominates. The 
additional feature of foci of cornificatiou was noted in one case. The 
usually abundant stroma occasionally contains giant cells and in our 
case presented rare islands of osteoid tissue. That several cases, par- 
ticularly in recurrences, presented loss of the typical organoid struc- 
ture is worthy of comment. Diffuse cellular masses and interlacing 
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(I’ifjs. -I ii!i(I jj). ('oiitriilly siniiliir, l)iif oviil (o .spintllc culls ivurc closely piickcd 
or, when few in nmiiljor, foniiuil ,m irrcjiiiljir nelworl: of stellalc, brandling forms. 
In sncli areas tlic cytoplasm was drawn out into long prnces.«cs. Spaces in the 
central portions of tliese masses varied from narrow cleft.s to large, well-defined 
cysts. Cysts lined only by a poriplieral lat'Cr of euboidal cells were fairly nuniorou.s. 
In other portions of tho tumor diffti.sc ma.s.»es of closely packed, frequently spindled 
cells lacking the palisaded border were distributed through a similarly fibrous stroma. 
In C-Ntremo peripheral portions of tho tumor thc.'io cellular ma.sse.s encroached upon 
skeletal muscle. In some of such areas interlacing bands of colls simulated the 
appearance of spindle-cell sarcoma (Fig. C). 


Ui:VIK\V OP LITEKATURi; 

Fifteen ense-s of tibia! ii(laniantiiioiiia are .sitiniiiarizetl in Table I. 
Individuals of both sexes and of variable ages have been affected. 
In this serie.s there are 9 males and G females. The oldest patient was 
a woman 57 years of age; the youngest, a boy 32 years of age. The 
tumor has appeared in either tibia tind in any portion of its shaft. 
As with many tumors, and with bone tumors in particular, there has 
frequently been a history of trauma. Connnon symptoms of pain, 
swelling, and difficulty in walking have been present for as short a 
period as six weeks and for as long as eight years before the institu- 
tion of therapy. For the group the average duration of symptoms 
reasouably attributable to the tumor is roughly twenty-seven months. 
The therapeutic approach has varied. A preoperative diagnosis has 
been made in but 1 case and in that by aspiration biopsy. Primary 
amputation was performed in 1 ease and followed unsuccessful radia- 
tion in another. Curettage has been followed by prompt recurrenee 
in 6 cases. Of these patients, 5 were ultimately snb.ieeted to ampu- 
tation and 1 was successfully resected. Eesection and bone graft were 
successful in 3 eases. Local excision was followed by recurrence in 3 
cases and was successful in 1. Of those that recurred, 1 was success- 
fullv re-excised, 1 successfully resected, and 1 came to amimtation. 
In no ease in which it has been employed has there been a favorable 
response to radiation. Metastases have not been reported. As a group 
the eases have been followed for too short periods of time to justify 
anv generalities concerning the ultimate outcome. In Case 6, for ex- 
ample, there was no recurrence until two years after the primary 


^^Tlm°tumor involves the tibial shaft to a variable extent. In a few 
Instances it has been confined to the subperiosteal-cortical portions of 
l e bone while in the majority the medullary cavity is also involved. 
17 several instances the expanding tumor, winch carries with it a 
r nv less continuous with the periosteum, has encroached 

capsule mo eroded, destroyed, 

on the adjacent so t paints. extremities of the tiniioi- 

and but raie.^ destroyed cortical bone may present 

or remnants o no case thus far reported has the 

areas of increased densitw 

epiph.vsis been invaded. 
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bundles of spindle cells were cxclnsivcly pix'sented in tlie biopsy exam- 
ined during' the exploraloi-y operation in our case and an erroneous 
diagnosis of sarcoma Avas made at that time. This possible morpho- 
logic variation must be considered in the examination of biopsies. 


IIISTOGKXKSIS 


The histogenesis of tibial adamantinoma is yet a jnatter of specula- 
tion. While most observers consider it to be an epithelial tumor, there 
are two opposing explanations of its origin. Fischer*'* believed that it 
has its origin in a rest resulting from a downgrowtb of the ectoderm 
to reach the bone. To explain the organoid structure of the tumor, 
he further contended that the differentiating capacity of the oral 
ectoderm is shared bj* the general ectoderm so that a rest laid down 
at the time of formation of the enamel organ retains a specialized 
growth capacity and in neoplasia assumes the structure of adamanti- 
noma. Kyrie^" eompleteb' discarded Fischer’s theory and attempted 
to explain its origin entirely on the basis of trauma. He believed that 
at the time of an injury cutaneous epithelial appendages, such as hair 
follicles, may be implanted into the periosteum and, as a result of 
“thwarted repair,” undergo neoplasia. He considered the intimate 


relationship of the skin and tibial periosteum to favor such implanta- 
tion bj' trauma even in the absence of a break in the continuity of the 
skin. He further emphasized the basal-cell character of the tumor 
and doubted the justification for the name adamantinoma. Kichter,^*’ 
although recognizing the morphologic similarity of his tumor to that 
preAdously described by Fischer, believed it to be of endothelial origin 
and called it “adamantinoma-like.” It may be noted here that Simoid® 
illustrates as endothelioma of the tibia a tumor of the same morphol- 


oo-y Avhich Aindoubtedly belongs to this group. Such interpretations 
maj^ Avell contribute to the apparent rarity of the tumor. 

In reference to the suggested traumatic origin for this tumor the 
several case histories relath’e to the question of antecedent injury are 
desei'A'ing of detailed consideration. In 11 of the eases summarized 
in Tabled a history of some type of injury is given. In 4 (Cases 1, 3, 
10 and 14) the original injury healed ivithout sequelae. In Case 2, 
althouo'h a history of injury Avas gnmn, its character and time rela- 
tlonshin to the onset of symptoms were unknown. In Cases 4 and 12 
slio-ht tenderness Avas said to have persisted at the site of the injury 
Vl the onset of the tumor eight and three and tAvo-thirds jmars 
Zer respectively. In Case 7 swelling began subsequent to the re- 
1 nf a east ei"ht Aveeks after a fiactuie. In Cases 8 and 11 pain 
pOiii- persisted after a sprain and a coiitusiou of the ankle 
and SAAmll 1 « P ^ already been irregularly 

time, bec.me «.re -- «■-' »»« Mlo.v 

fug a contusion and abrasion of the ankle. 
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It is evident from a consideration of these data that strict application 
of the usually accepted conditions necessary to establish the traiunatic 
origin of a tiniior- cannot be fulfilled. In no instance is the previous 
integrity of the tissues assured. There is lack of continuity of syinp- 
tojns in several of the cases. In at least 1 case the latent period is 
unreasonably long and in another very short. The injury aggravated 
symptoms alreadj' present in 1 case and in another a sprain of the 
ankle followed by persistent symptoms is more logicalh’ considered 
coincidental. Antecedent trauma is definitely denied in 2 cases (Cases 
5 and 14) and is presumably absent (no history of injury given) in 
another (Case 13). Absence of antecedent injuiy is a serious objec- 
tion to the trjunnatic theory of origin. In such cases adherence to 
that concept necessitates the assumption of significant but overlooked 
or forgotten injuries and carries the theory far beyond the limits of 
reasonable application. It may be concluded that, for the group as 
a whole, evidence for a traumatic origin is insufficient. 

The present alternative of an untenable traumatic theory of origin 
is an acceptance of the origin of the tibial adamantinoma from a re.st. 
While this e.xplanation is not unattractive, it nmst be admitted that 
information concerning the occurrence of ectodermal rests in rela- 
tion to the skeletal structures of the extremities is wholly lacking. 
It is probable that, assuming the existence of a rest, Fischer’s concept 
of specialized difi’erentiation too sharply limits the morphologic possi- 
bilities of a tumor derived from such a rest. It is well known that 
there ai-e wide variations in the microscopic structure of tTimors ful- 
filling the clinical features of maxillary adamantinoma.’’ The cranio- 
pharyngeal adamantinoma is but one of the histologic tyj)es of tumors 
derived from remnants of Ilathke’s pouch, a structure in which no 
dental apparatus is involved. The one reported ovarian adamanti- 
noma-* has been logically interi>reted as a one-sided development of 
a teratoma. KegeP emphasizes the basal-eell character of maxillary 
adamantinoma and. in addition to Ilyrie, Petrov and Glasnnow*^ par- 
ticularly eniidiasizc the basal-eell character of tibial adamantinoma. 
Thus, tills tumor may be but one possible structural modification of a 
primary ejiitlielial tumor of bone. In this connection Petrov and 
(ilasunow cite three eases of apparently ]irimary s(iunmous-eell car- 
cinoma of bone, one in the ulna." and two in the tibia.’'’’’" The evi- 
dence for the ])rimary character of these ttnnors is as uood as is the 
evidence for the primary character of the tibial adamantinoma. The 
histogenesis of a s(|namons-eell e.’ireinoma of bone is as obscure as is 
that of the tibial adamantinoma. It would appear, however, that thev 
are related :ind that bn- both histologic tyiu's there is a common origin. 
Thus the tibial adamantinoma wouM bear the same relationship to the 
tibial s(|Uamous-eell ear<’inoma as a eranio]di:iryngeal adamantinoma 
be;ns to a s(|uamous-eell careinoina of IJatlihe’s imneh origin. 
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Tlie ease of a libial adaiiianfiiionia oeeiirriiifr in a ]4-yoar-olcl girl 
is described. Fouideeu previously reported eases arc reviewed. 

The bistogenesis of tibia! adainantiiionia is nneertain. Of two e.v- 
planations given for its origin, it a]ii)ear.s that tranina may be elimi- 
nated as tlie etiologie factor, leaving its origin from an ectodermal 
rest as an insecurely established alternative. 

Irrespective of tbe uncertainty concerning its liistogenesis, tibial 
adamantinoma deserves recognition as an entity. Its clinical features 
of slow progression and failure to metastasize make it unique among 
bone tumors. Altbongb rare, it is jrrobable that the tumor lias not 
been eneonntcred as infrequently as the number of reported cases 
Avonld indicate. The greatest importance attached to its recognition 
is concerned with the apparent response to therapy in early stages. 
Curettage is inetfectivc and a procedure designed to remove completely 
the tumor offers the possibility of cure at a stage before it has pro- 
gressed to a point where anpnitation is imimrative. 

ThnnUs are duo Dr. AV. H. Cole and Dr. L. G. RiBler of the Departments of 
Orthopedics and RadioloiO'. respectively, of the Vniversity of Minnesota Hospitals for 
permission to use tlie clinical records and tlie roentRcnoprams of tlie case reported here. 
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INCREASED COLLATERAL BLOOD SUPPLY TO THE KIDNEY 
IN RENAL HYPERTENSION*! 

S. Goldberg, M.D., S. Rodbard, B.S., and L. N. Katz, M.D., 
Chicago, III. 

(From the Cardiovascular Department and Department of Surgery, Michael Feese 
Hospital and the Department of Physiology, University of Chicago) 

T he production of persistent hypertension bj' chronic renal ischemia^ 
suggested to ns, as it has to several other workers,-'^ that an in- 
crease in the collateral blood supply to the ischemic kidney might 
relieve the ischemia and possibly the hypertension. This thesis was 
tested in eighteen dogs. The efficacy of the collateral supply was 
judged by the effect upon the course of the hypertension and b}’’ the 
anatomical evidence of cortical vaseularit5’^. 

Blood pressures were obtained with the Hamilton needle manom- 
eter® on trained, unanesthetized dogs, according to the method pre- 
viously described by us.’’ All the operations were carried out under 
nembutal anesthesia with aseptic technique. The kidneys were de- 
capsulated and brought into close contact with the denuded posterior 
and lateral muscle walls (mjmpexy) in order to facilitate the develop- 
ment of a collateral blood supplj" either before or after the develop- 
ment of the hjqiertension. The Goldblatt technique^ was used to pro- 
duce the hypertension. 

At the termination of each experiment, tlie dog was anesthetized 
with nembutal, the renal arteries ligated, and India ink injected into 
the thoracic aorta. The animal Avas sacrificed AAdthin a few minutes. 
The kidneys Avere then examined to determine the extent of the col- 
lateral blood suppl}’, as indicated by the amount of the India ink 
Avliieh had entered the kidney. 

Group 1 . — (a) In t.Avo normotensh-e dogs simple unilateral decapsu- 
lation AAms performed. A month later India-ink injection shoAved no 
demonstrable difference in the amount of ink in the operated and un- 
operaled kidneys, (b) In tAvo norinotensHe dogs the omentum Avas 
brought in contact Avith a dceapsulated kidney. A month later India- 
ink injection shoAved a slightly greater amount of India ink in the 
o]>eratcd kidneys than in the unoperated ones, (c) Unilateral deeap- 
sidation Avith the production of a muscle bed Avas performed in four 
normotensive dogs. A month later the India-ink injection shoAved 
approximately tAvice as much India ink in the decapsulated kidney as 
in the nnoperated Icidney. At autopsy it Avas observed that an ad- 
herent scar tissue capsule, completely surrounded each of the decapsu- 
lated kidneys. 


•Aitlctl l)y llio A. 1'), Xus't Kuuil for Contlac Rosoarcti. 
for luibUoatlon. Pooonthc'r 1, 1039. 
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Tlio ease ol' a libial adamant inonia ocenrrin'r in a ] 4-year-old girl 
is described. Fourteen ])rcvioiisly reported eases are reviewed. 

The histogenesis of tibial adamantinoma is uncertain. Of two ex- 
]ilanations given for its origin, it a]i])ear.s that trauma may be elimi- 
nated as the etiologic factor, leaving its origin from an ectodermal 
rest as an insecurely established alternative. 

Irrespective of the uncertainty concerning its histogene.sis, tibial 
adamantinoma deserves recognition as an entity. Its clinical features 
of slow ]irogrcssion and failure to metastasize make it unique among 
bone tumors. Although rare, it is probable that the tumor has not 
been encountered as infrequently as the number of reported cases 
would indicate. The greatest importance attached to its recognition 
is concerned with the apparent response to therapy in early stages. 
Curettage is ineffective and a procedure designed to remove completely 
the tumor offers the possibility of cure at a stage before it has pro- 
gressed to a point where amputation is imperative. 

ThanUs are duo Dr. W. H. Colo and Dr. U G. Risler of the Departments of 
Orthopedics and Kadlologj'. respectively, of the Vniversitv of Xllnnesota Hospitals for 
permission to use the clinical records and the roentsenosnims of the case reported here. 
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Fig. 2. — (Dog U-21.) The effect of decapsulation and myopexy on the action of sub- 
sequent constriction of its renal artery. The left kidney had been removed at an earliev 
operation. Twenty-one days after decapsulation and the application of a muscle bed to 
tlie right kidney, a Goldblatt clamp was applied to the renal artery. Hyperten.sion as 
well as renal excretor>’ insufficiency developed following this last procedure ; these per- 
sisted with a terminal increase in the latter, leading to a marked uremia 211 days 
later, at which time tlie animal was sacrificed.. At necropsy, the India-ink injection 
made ante mortem revealed a good collateral blood supply through the cortex from the 
perirenal adhesions. An extensive scar encompassed the kidney. Conventions are the 
same as in Fig. 1. 



Fig. 3.— (Dog K-7. ) The effect of a decapsulation and myopexy simultaneously with 
n partial constriction of its renal ni terj'. The left kidney luid been removed in an 
t‘arl!(>r operation. The conffilned operation.s on the rigljt’ kUlnoy resulted in hyper- 
tension. wliich was mo.st marked soon after the operation, as is often the case in 
animals even when no myopexy and decapsulation are done. The right renal artorv 
wtis completely Hod off 203 day.s after the operation, and it was found tljnt the col- 
lateral blood supply was not sufficient to prevent a further elov.ation of pre5.‘'’uro and 
the development of uremia. The xinimat was sacritlced 3 davs after the complete renal 
nrter>- ligation. .\t necropsy, the Indla-Ink Injection made ante mortem demonstrated 
the presence of goo<l collateral blood supply through the cortex from the perirenal 
adtu'sions. An extensive thick scar encompassed the kidney. Convenlion.s are Die ‘^ame 
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Group 2 . — in llivce clo^s with hyjiei'tcnsion of 360, 70, and 39 days’ 
duration, decapsulation and the ])i’oduetion of a nui.scle bed for the 
isehcinic kidneys caused only a transient i’all in blood pressure. Fig. 1 
■show.s the protocol of the last animal. However, tlic blood pressures 
returned to the hypertensive levels within three to twenty days, and 
these elevated pressures were maintained until tiie dogs were sacrificed 
267, 81, and 06 days later, respectively. In one of these animals the 
main renal arteries were tied off completely 220 days after the muscle- 
bed o])eration. Unlike the effect in kidneys without a muscle bed, 
renal excretoi'y insufficiency' did not develop; however, the blood 
pressure mounted to higher levels and the animal was sacrificed 47 
days later. As in the iiormotensive dogs of Group 1, India-ink injec- 
tion in these three animals showed the development of an extensive 
collateral circulation, and adherent scar tissue capsules completely 
surrounded the clecapsulated kidney's. 



1 iTinn U-S4.) The effect of decapsulation and myope.xy on a pre-existing 
^Ui„-nnitpnsion The right kidney had been removed some days previous to the 
renal ‘5"®' ciidblatt damp to tlie left renal artery. Hype. tension followed the 

application of a uo of a muscle bed after decapsulating this Itidney 41 

latter opeiation. i a transient depressor effect Hypertension then persisted for 96 
days latei naa corriflood. Note the late development ‘ ' * ' 



as the time when the 


^ ^ rpi^g ppopliylactie effect of the production of a collateral 

brvoup . renal arterial clamping was studied in 

blood supp tiecapsnlation and the production of a muscle bed 

SIX ^ one month before the establishment of renal 

,veve pel of one of these annuals is shown in Pig. 2. In 

ischemia. ^ ^ bed and tbe Goldblatt clamp were 

*» *>'» 
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rison^'* advocated renal decaiisnlatiou in order to increase tlie blood 
supply to the kidneys in Bright disease. This procedure has since 
been used sporadically for many renal disorders and the reports are 
in disagreement as to its value. Onr re.sults indicate that when “im- 
provement” occurred, it Avas of a tempoimry nature. 

Several investigators are at present engaged in the attempt to pro- 
duce an increased blood supply to the kidnej^s by various means. 
Cerqna and Samaan- have reported the cure of experimental renal 
hypertension by renal decapsulation and the establishment of intimate 
contact between the denuded areas and the spleen and the omentum. 
These workers showed that Avithin a fcAv days the blood pressure had 
returned to normal leA'els. Inspection of the kidne.y at this time 
shoAved AAmll-deA^eloped blood A'essels traA'ersing the area betAveen the 
deeapsulated kidney and the omentum. At this time, surgical destruc- 
tion of the collaterals resulted in a return to the h.A'pertensive leAmls. 
This picture is similar to that Avhich aa-c haA'e found, except that in 
onr experiments the destruction of the collateral supply came about 
spontaneouslj' Avith the grOAvth and development of the scar tissue 
capsule. 

Davis and Tullis® have recently reported their obserAmtions on the 
development of a large collateral blood supply by splitting the kidney 
and seAA'ing in a portion of the omentum. MacNider and Donnellj’"* 
introduced omentum into a cortical slit and found tliat a considerable 
area of renal tissue received blood from this adA-entitious source. 
Mansfield, Weeks, Steiner, and Victoi”’ reported that omentum-kidney 
pexis resulted in a temporary fall in the blood pressure of hypertensWe 
dogs. HoAA'ever, spleen-kidney pexis Avas folloAved by a continuous 
decline to noimial pressure lasting up to six months. Langeron and 
Camelot^® haA'e reported that renal decapsulation in fiA’e clinical cases 
of graA’e hypertension resulted in a transient fall in blood pressure 
lasting for only a fcAA' days, the blood pressure then returning to the 
]irevions level. Abrami, Isclin and Kobert-Wallicld'’ performed uni- 
lateral decapsulation and brought omental tissue into close contact 
with the denuded kidney in tAvo clinical cases of renal hypertension 
but found no change in blood ])ressure. Brnger and Carter^" have 
utilized a similar procedure. De Takats** found no improvement after 
such an operation. Thus, decapsulation AA-ith or AA-ithout the produc- 
tion of a muscle bod or omental graft results in only an evanescent 
fall in blood pressure and fails to correct renal hypertension. The 
siilccn-kidney pexis may offer belter possibilities, but further iin-esti- 
gatiou on this point is essential. 

It sliould be kept in mind that the Goldhlatl dog provides an animal 
on Avhich llie search for a method of alleviation of clinical hyper- 
tension is limited to that form AA'hich is due to partial occlusion of the 
main renal arteries. IIoAYever. in the great majority of cases in man 
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Hion developed in all exeejit one of Ihcsc animals, which is simihir to 
our experience in prodiicintr hypcrlen.sion without a muscle heel. In 
one other dof>’ deeapsulalio)i and niyopexy a])pearcd to lead to hyper- 
tension, even without the application of the Cloldhlatt clamp. In this 
series India-ink in.icction showed the presence of numerous function- 
ing eapsular-eortieal blood vessels, hut. scar tissue capsules completely 
surrounded the decapsulated kidneys. 

The natural tendency for the blood pi-essin-e to return to normal in 
hypertensive dogs with renal ischemia without .special procedures to 
bring this about has been observed in onr laboratory’ and has been 
the subject of reports by other investigators.® This disappearance or 
partial alleviatioji of the hypertension has been associated with the 
development of large collateral blood vessels entering the capsule and 
pelvis of the ischemic kidney. The newly dcvelojred acce.ssory circu- 
lation may be sufficient to permit the kidney to carry on its function 
even after progressive and complete obliteration of the main renal 
arteries. 


In view of the large accessory blood supply which is develojied with- 
out aid by an ischemic kidney, decapsulation and myopexy might be 
expected to result in an even greater collateral supply and thereby 
facilitate the relief of the ischemia and possibly the hypertension. The 
statement of Goldblatt” that renal decapsulation with inyo- or omen- 
topexy may interfere with the pronounced elevation of the blood pres- 
sure in experimental renal ischemia might be so interpreted. Our re- 
sults show definitely that this is not the ease. Although a demonstrable 
accessory supply through the cortex does develop and may neutralize 
the tendency toward renal excretory insufficiency, the formation of a 


sear-tissue capsule to take the place of tlie natural capsule which has 
been stripped off appears to prevent the development of sufficient ad- 
ventitious blood vessels to relieve the ischemia. The tendency of this 
fibrous capsule to shrink, its relative lack of disteusibility when com- 
nai’ed to the natural capsule, and it.s close adherence to the cortex of 
the kidney all serve to place the decapsulated kidney at a disadvan- 
tao-e Further, envelopment of the kidney in a relatively inflexible 
ule interfering with the normal fluctuations in kidne.v volume 
nSi occur during the cardiac cycle may lead to anuria” or even to 
•tension.^- Slight increases in the intrarenal pressure, which 
mV-ht be brought about by the rigid capsule,^ also could seriously in- 
teiTcre with the blood supply to the ■ 

The temporarv depression of arterial blood pressure observed in 
. ■ A after renal decapsulation may be attributed to the 

hypertens J aevelopment of a collateral blood supply to the 

rapid anct e- ^ previous pressure level suggests 


kidney- The 


TJie cTacuun i 

*1 Jnr tissue capsule forms, it destro.v.s a portion of the 
that, as the sea ^ _„ 1 .. t*- IC nlmnsi I’nnfc r.:, TT 



TRANSPLANTATION OF THE LOA\IER SCAPULA WITHIN THE 
THORACIC CAGE FOLLOWING UPPER 
THORACOPLASTIES 

Leon J. Leahy, M.D., Buffalo, N. Y. 

(From the Department of Surgery, University of Buffalo School of Medicine) 

T he role played by the scapula in its relationship to the results fol- 
lo^ving thoracoplasties has been well recognized for some time. 

As earty as 1910 the scapula was used by Adams^ to occupy the place 
of the excised ribs in a successful attempt to obliterate an empyemic 
cavity. This same author in 1918^ utilized the scapula again by pushing 
it into the empyemic cavity following resection of the ribs over a large 
chronic empyemic cavity. Steinke and Villani® resected the medial por- 
tion of the scapula for fixation and pain following thoracoplasty for 
pulmonary tuberculosis. Coryllos* mentioned a similar procedure for 
mobilization of an anchored scapula. Steinke® feels that the use of a 
pressure pad postoperatively, causing the scapula to become fixed in a 
depressed position, is an adjunct in the collapse of the cavitj’. 

Holman® feels that the scapula is tlie greatest obstacle in obtaining 
the most beneficial results in partial thoracoplasty for apical tubercu- 
lous abscesses. He makes the ol)sevvation that is so familiar to 
thoracic surgeons; namely, that, following the resection of five ribs, the 
scapula prevents satisfactory falling in of the posterior thoracic wall. 
Following removal of six ribs there is likely to be pain as the lower 
angle of the scapula passes back and forth over the seventh rib. He 
further mentions that resection of seven ribs might prove too formid- 
able a procedure and that the i-educed Autal capacity with the addi- 
tional sacrifice of a good lung might prove unAvarranted, Avhen the 
object is closure of an apical cavity. As a substitute for resection of 
the sixth and seventh ribs, he recommends a one- or two-stage opera- 
tion Avhich accomplishes complete remoA'al of the ripper three ribs and 
the po.sterior third of the fourth and fifth ribs. Follorving this the 
lower third of the scapula is resected. Holman suggests that falling 
in of the small scapula might er-en be prer-entive of paradoxical re.spira- 
tion. lIoAvever, he reserves his final observation on this point. 

LilienthaT expressed the pi-eferencc for removal of another rib 
rather than resection of a portion of the scapula. Bettman^ agrees 
Avith Lilienthal in this A'ioAvpoint, but feels that a portion of the 
scapula should lie removed Avhen fixation exists. 

Alexander® slates that, Avhen the entire scapula drops into the 
thoracic Avail defect, resulting from the rib resection, there is a much 

Hocolved for publication, December S, 1039. 
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tlie symptom of hyjicrtcnsion is assoeiated with partial occlusion of 
the renal arterioles rather than of the main renal arteries. Thus, an 
accessory blood snp]ily to the kidney which might relieve the Golcl- 
blatt type of hypertension would Jiot necessarily relieve hypertension 
in man. However, since the method which we describe does not al- 
leviate even the Goldblatt type, its use on man is obviously unjustified 
as yet. 

SUMMARY 

Decapsulation and the pi’odnclion of a muscle bed for the ischemic 
kidneys in hypertensive dogs leads to a temporary fall in blood pres- 
sure, followed by a return to the hypertensive level within a few 
days. In normal clogs the procedure does not prevent the develop- 
ment of hypertension if the renal arteries are subsequently partially 
oeelndecl. 

There appears to be no evidence warranting the use of this pro- 
cedure for the relief of hypertension in man. 
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when an anterior thoracoplasty has been performed in addition to the 
paravertebral resection of the ribs. In reoperating upon these cases 
for the third stage when indicated, we find a large bursa-like sac be- 
neath the scapula. This is lined with a glistening membrane, which, 
on section, shows a hyalinized connective tissue. This very closely 
resembles the lining of an extrapleural pneumothorax cavity and 
lies betAveen the anterior surface of the scapula and the tissues be- 
neath, Avhich usually consist of regenerated rilrn. 



Fifr. 1. — A, Second slnRC paravertebral tboracoplaslv v.-ith removal of the upper 
nve ribs and apicoly.si.s ; Jl, sep.aration of the parietal pleura trom tlie ondotlioracic 
fasJCla to develop a pocket for the lower portion of the scapula; C. soft tissues 
KCiiarated down to the infraspinatus fascia and tlie lower one-tliird of tlio scapul.a 
tran.splantcd In.sidc of the rlb.s into the pocket previou.slv lieveloped • D. diacramnvitio 
sketch sliowiiiK tlic position of tlie tran.splantcd scapula. 


There Avas a reeciit case that had an ajiical cavity at the level of the 
fourth rib posteriorly and in Avhich imeumothornx had not been suc- 
cessful liecause. of apieal adhesions. Following division of many of 
these adhesions by closed pneumonolysis, the collapse tvas still iiiade- 
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belter iiernianent collajisc llijui ^vlien only llie upper portion of the 
scapula tilts into the defect; lie also believes that retention of the 
sixth and seventh ribs oeeasionallj’ alloy’s the angle to slip in and 
out, causing pain. He notes that, if the lower end of the scapula hc- 
eoines caught ivithin the concavity of the sixth or seventh rib, a high 
shoulder position producing scoliosis would jirobably result. He 
mentions an instance that occurred in one of his patients where, follow- 
ing resection of the upper four rib.s, the scapula moved forward and 
the inferior angle slipped over the fifth rib and became locked in this 
position. This individual in-escnted a very high shoulder until the 
fifth and sixth ribs Avere removed at a subsequent stage. Alexander feels 
that the angle of the scapula occasionally slips over and rests upon the 
intercostal muscles within the curve of the ribs aud attributes the 
higher than normal shoulder position to this fact. The procedure he 
uses is subperiosteal resection of the lower jiortion of the scapula, with 
destruction of the osteogenic function of the ])eriosteum Avith 10 per 
cent formalin. He advises against removal of too large a portion so 
that the remaining scapula can fall into the costal defect. It is his 
opinion that an eight-rib thoracoplasty is frequently necessary unless 
this resection is done and that it must be decided in each particular 
case AAdiether as many as eight ribs should be removed or AA'hether 
the loAA’er portion of the scapula should be resected. 

Over a period covering the past fiA^e years Ave have used a procedure 
in fifty cases Avhich seems to overcome the difficulties mentioned re- 
o'arding the scapula in ripper thoracoplasties. In addition to this Ave 
feel that it gh'es added compression to the lung and in certain in- 
stances precludes the necessity of another .stage. Some cases, Avhere 
it seemed likely that three stages Avould be necessary, have had 
cavity closures Aidien the scapula Avas transplanted at the second stage. 
Our treatment of the scapula is as follows.- 


\fter remoAml of the ribs at the second stage, the skin and subcu- 
taneous tissue are separated from the fascia over the infraspinatus 
muscle from the angle up to the spine of the scapula. There is a 
definite plane of cleaA'age Avhich is dcA-eloped practically Avithout any 
1 1 eding Next, the lung is very readily separated posteriorly from 
tl thoracic cage extrapleurally over tlie uppermost ribs, Avhich are 
11 ' the fifth, sixth, and scA-enth, and a pocket developed in this 
usual portion of the scapula is jilaced into this Space ; 

maiinei rhomboids, and latissimus dorsi muscles are rc- 

nd the skin is closed Avithout drainage, just as in the routine 
riuited ana interference witli slioulder function 

thoracoplastj. exercised early postoperalively. i„ ,ome iii- 

'' The scapula has dropped so far anteriorly that a definite shelf 
stances the Pe hooked over lief ween the uppermost rib 

the scapula. This feature is particularly noticeable 
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when an anterior thoracoplasty has been i)erforinecl in addition to the 
paravei'tebral resection of the ribs. In reoperating upon these eases 
for the third stage when indicated, we find a large bursa-like sac be- 
neath the scapula. This is lined with a glistening membrane, which, 
on section, shows a hyalinixed connective tissue. This very closely 
resembles the lining of an extrapleural pneumothorax cavity and 
lies between the anterior surface of the scapula and the tissues ])e- 
neath, which usually consist of regenerated ribs. 



Hit 1,— a, .‘-ecoiii! .Stap paravcrtobral thoracoplasity with removal oC the tipper 
nve rihB .ami apicoly.d.s; U. reparation oC the parietal pleura from tlio emlothoAicic 
fascia to ilevelop a poclsct for the lower portion of tlie scapula ; C. .soft tissues 
soparateil down to the infraspinatus fascia and the lower one-third of the scamiK 
transplanted inside of the ribs into the pochot previously developed n. diapraAn m A 
sketcli sliowinc tile po.sition of the transplanted scapula. lai-i.inim.uic 


There wns a recent ea.ke that had an apical cavity at the level of llio 
fmirth rii) posteriorly and in wliieh pneumothorax bad not been .suc- 
cessful beeanse of apical ndhe.sions. b'oHowiiig division of many of 
(liese adhesions l>y closed pneiunonolysis, the eollap.se was still in'adc- 
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quatc and llioracoplasly was veeommcndcd. ]t was decided that two 
stages would be necessary to compress the lesion sufficiently. At the 
time of the thoracoi)lasty on Aug. 21, 1939, following removal of the 



•1 the mediastinum was very stable and, as the patient 
ipper three riDS, procedure, it was decided to remove the 

ras in no way npse J develop a pocket between the parietal 

,osterior half of the om ’steriorly, then free the coverir 
ueura and the thoracic ca^ 


ering of the 


879 



FIk. — Tivinspl.intod scapula at second stage attec removal of the upper six ribs, Tliis has been combined, with an anterior resection of tlie costal 

cartilages. 
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scapula down to the infraspinatus fascia and transplant the lower 
portion of the scapula within the thoracic cage. Following this the 
convalescence was very smooth and physiotherapy about the shoulder 
was started at the end of a week. Conversion of the sputum took 
place before two weeks had passed postoperatively and it has remained 
negative to date. We have felt, as Holman suggests, that falling in of 
the scapula might be to some degree a preventive of paradoxical 
respiration. Cases to be subjected to the resection of three and one- 
half rilis with transplant of tlie scapula should be selected witli the 
greatest care, as a second stage can be avoided only in carefully 
chosen instances. We mention this case because it is our opinion that 
occasionally in favorable cases this procedure might combine first and 
second stages without added I’isk to the patient. 



r». — Photomicrograph oC section removed from sac found in these cases beneath 
tlie scapula at the time of rcoperation shows hyalinized connective tissue. 

It is quite possilile that the shoulder is slightly higher in some of onr 
cases, but. as shown in the illustrations, this is not particularly notice- 
able. If tlie scapula does lend some support iu this manner, we feel 
it is likely that the degree of scoliosis might be diminished by this 
mechanism. In answer to Alexander’.s explanation for the high 
shoulder oeeasioually seen in postojierative thoracoplasties, that the 
angle slips over the uppermost rib and rests upon the intercostal 
muscles, it is our opinion that the iiockct developed between the jdcura 
and the thoraeie wall to receive the lower portion of the sca]nila 
overcomes this ))ossibillty. Winged scapula obviously c.-nmot exist 
)M)st operatively in these ensc.s, and, allliougli this is a i-elatively in- 
freiiueiil eomplicatioii. it does occur and presents a r.-illier annoying 
deformity. Motion of the shoulder is not interfered with uide.ss im- 
mobilization is maintained for loo long a period of time or dec)> infec- 
tion occurs. 





A CHRONIC UNDERMINING ULCER OP THE SKIN DUE TO A 
BETA-HEMOLYTIC STREPTOCOCCUS 

Herbert H. Johnson, A.B., M.D., and Henry P. Royster, A.B., M.D., 

Cleveland, Ohio 

(From the Department of Dermatology and Syphilology and the Instiinte of 
Pathology of Western Deserve University and of the University Hospitals) 

A j\ION G the manj' types of chronic ulcerations of the skin, those due 
to streptococcal infections have onl 3 ’- reeentlj’ been definitelj- identi- 
fied. 

In 1924 Cullen^ described a chronic undermining burrowing ulcer of 
the abdominal wall following drainage of an abdominal abscess. Castel- 
lani^ in 1928 reported tlie occurrence of lesions beginning as red papules 
and three or four weeks later developing into abscesses and granu- 
lomatous ulcers, connected by sinus tracts. From these lesions he ob- 
tained organisms which he believed to be atypical streptococci. Hamil- 
toiP in 1931 reported cases of chronic ulceration of the skin occurring 
a few days after trauma. The lesions showed punched out or sliglitly 
rolled over edges or rapidly forming ulcers with undermined edges, 
svhieh he concluded resembled Castellani’s cases. 

Mcleney* in 1935 reported the occurrence of indolent ulceration of 
the skin, usually appearing at the site of slight trauma an incised 
furuncle or in a surgical incision, usuall.v following an operation on the 
gastroenteric tract or vagina. In these cases the skin margin was under- 
mined rapidly at first and the skin edges became rolled in. Gangrene 
did not occur, but liquefaction of the subcutaneous fat and connective 
tissue took place. The adjacent skin had a dull red or bluish-red hue. 
Biopsy revealed nonspecific infiammatory tissue. The subsequent course 
was usually characterized by further undermining and ulceration of 
the .skin at a distance from the original lesion, with a sinus connecting the 
two. The process often showed improvement, only to regress to its 
former state. Up to the time of Mcleney’s rei)ort, no therapy had been 
particularly effective, although some of the lesions healed spontancoush'. 
The course was prolonged, often for several years, and in mani' cases, 
when the lesions occupied a large area, the patient became weaker and 
death occurred through septicemia, hemorrhage, or generalized deposit 
of amyloid. In the milder cases the course, though prolonged, led to 
eventual healing under surgical thei'apy and the use of antiseptics. For 
local treatment 'Mcleney' has used a preparation of zinc peroxide with 
great success. Since his rc]mrts have appeared, others have also obtained 
beneficial results with zinc peroxide in similar conditions.'"® 


Kocolvotl for publiicalion. Dccombor ir>, 1930. 
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the human vagina and gastvoenterie tract. The organisms which 
jMelenej^ isolated sometimes have been strictly anaerobic, but many grew 
both aerobicallj- and anaerobically, the colonies being larger and hemolysis 
being more extensive under the latter conditions. He states' that the 
hemolytic streptococci may be converted into green-producing strepto- 
cocci; either in vivo or in vitro and under suitable conditions reversion 
to the former state may occur. 

Up to the present writing, no exhaustive biological, biochemical, or 
serological tests have appeared. It is one of the purposes of this paper 
to present the characteristics exliibited by the organism isolated from 
our case. 

CASE REPORT 

On Sept. 14, 1938, the patient, a 20-3-ear-ol(l white male, dropped a packing case 
on his left foot. This trauma was followed by the appearance of a vesicle at the 
base of the left fifth toe. Ten days later he injured his foot again and shortly 
thereafter developed a cellulitis on the dorsum of the foot, which was incised and 
drained. The cellulitis subsided promptlj-, but an ulceration persisted at the site 
of drainage. The ulcer was treated b.v different local antiseptics and later bj- 
superficial roentgen therapj'. In spite of all tlierapeutic efforts the lesion remained 
undermined and epithelization would progress for a time, only to break down again. 

On Feb. 23, 1939, he was sent into Lakeside Hospital. Examination revealed 
an irregular undermined ulceration on the dorsum of the left foot just proximal to 
the fifth metacarpophalangeal joint measuring 4.5 by 2 cm. Tlie ulceration was 
surrounded for about 1.5 cm. by an area of bluish-brown discoloration. The edges 
of tlie skin were raised and rolled over. The base consisted of purulent exuberant 
granulations. No other physical abnormalities were found ; the temperature was 
normal. The white blood count was 15,000, 79 per cent of which were polj'mor- 
phonuclear leucocytes. The Kline exclusion test was negative. 

For the first thirtj'-eight hospital days, the lesion was treated with aloes vera 
leaf with alternating epithelization and regression. A biopsj' was then taken and 
an ulcer of skin was reported rvith extensive chronic and acute inflammation. 
Cultures showed a beta-hemolj’tic streptococcus, the characteristics of which will 
bo discussed in detail later. The patient was placed on zinc peroxide dressings 
and within twenty-four hours the lesion became cleaner and showed less under- 
mining; this improvement continued. On tlie fortj’-second hospital daj’, sulfa- 
nilamide was started and was continued until disciiarge, the patient receiving a total 
dosage of 48 Gm. On tlie forU- sccond hospital day, culture of the lesion was 
sterile. The exuberant granulation sulisided and epithelization was complete on tlie 
fifty-sixth hospital day and has remained so. 

Characteristics of Organism Isolated. — Tlie organism was a gram-positive coccus, 
occurring in diplococciis form and with sliort chains on direct smear from the 
lesion; wlien first isolated in pure culture in broth medium the chains were long. 
On repeated sulicultiire the long chains persisted but the size of the coccus was 
grcatlj- reduced. 

It did not grow at 10 or 45° C. Growth was accelerated In- tlie pre.sence of 
liorse or human serum, ascitic fluid, and meat extract. It grew both aerobicallv 
and anaerobically, tlie colonics being larger and liaving wider zones of licmolvsis 
under anaerobic conditions. It did not grow in 40 per cent liile-ldood agar. 

On solid media the colonics were pin point in size, opaque, grayish white, raised, 
circular with slightly irregular margins and granular surface. The colonies were 
discrete and they emulsified easily-. On blood agar there were moderate-sized zoiie.s 
of hemolysis in twenty-four hours, being larger at the end of forty-eight hours. 
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^Melcncy and Johnson''' “ outline a specific proccdni'c to be followed 
in the treatment. Zinc peroxide, the active ingredient of a fine white 
powder containing zinc peroxide, 45 to 50 per cent ; zinc liydroxide, 
35 to 40 per cent; and zinc carbonate, 10 to 15 per cent, is .sterilized in 
lots of 10 to 50 Gm. by heating to 140° C. for fovir houns. Before each 
application the powder is mixed witli enough distilled water to make a 
creamy susi)ension and then applied liberally so that it reaches the 
depths of the wound; in certain instances of extensive lesions gauze wet 
with the material may be used to fill the large spaces and this is covered 
with an airtight dressing of petrolatum gauze to prevent drying. In 
many eases it is iieeessary to excise the undermined edges in order that 
all parts of the wound be reached. Dressings are changed daily, the en- 
cnisted materials from the previous dressing being waslied out with 
saline solution. It is most important to use an active preparation of 
zinc peroxide and Melency and Johnson'" ° describe a simple test which 
should be performed upon each new batch of material. The procedure 
for tlie test is as follows : A 10 per cent (by weight) suspension is made 
in distilled water and allowed to stand. The active material assumes a 
soft flocculent state, and rapidly (within a few minutes) begins to settle, 
leaving a clear, supernatant liquid. Within one hour bubbles of oxygen 
arise and continue to do so for twenty-four hours. Samples of inactive 
or relatively inactive zinc peroxide show slower settling, discharge 
oxygen with a longer lag period, and provide less of the gas in twentj'- 
four hours. After the evolution of the oxygen, the compounds that re- 
main namely zinc oxide, zinc hydroxide, and zinc carbonate, are non- 
toxic and nonirritating to the tissues. 


The ulcers treated by Meleney with zinc peroxide exhibited in twenty- 
four hours a noticeable change, the necrotic ex^idate at the edges dis- 
appearing and the granulation tissue taking on a healthy pink color. 
Fresh o'ranulations grew in the depths of the lesions and epithelization 
beo-an.” The wounds healed rai)idly and in many instances skin grafts 
were not needed unless the area to be covered was large. Treatment 
was continued for several days after the surface was epithelized. 

The majority of IMeleney’s work was done before the advent of sul- 
fanilamide and this drug was not used in Ins reported cases. However, 
in a footnote in one ]mper'’ and in a discussion of another' Meleney and 
TnUntjon state that this drug and prontosil had been used sucec.ssfully in 
as yet unreported cases (1937 to 1939). They found that these two 
\ .n'o-c were not as eft’ectivc against nueroaeropliihe hemolytic streptococci 
" ;nc ncroxide but were useful in cases where local application 

“ “ 'If 

TO au p.< j,enefit( / )■ 

imth zinc peroxide m ms cas . i ■ . 

1 tlii'nl-s that the streptococcus producing the lesion is the same 
4 fo,.nd tta. it ta i« -'"".v 

i'n .!» P»a I.,' oltat »»«'»- 'a- d.om 
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the human vagina and gastroenteric tract. The organisms vhich 
Melenej" isolated sometimes have been strictly anaerobic, but many grew 
both aeroliically and anaerobically, the colonies being larger and liemolysis 
being more extensive under the latter conditions. He states* that tlie 
hemolytic streptococci may be converted into green-producing strejito- 
eocci; either in vivo or in vitro and under suitable conditions reversion 
to the former state may occur. 

Up to the present writing, no exhaustive biological, biochemical, or 
serological tests have appeared. It is one of the purposes of this paper 
to present the characteristics exhibited by the organism isolated from 
our case. 

CASE REPORT 

On Sept. 14, 193S, tlie patient, a 20-year-old white male, dropped a packing case 
on his left foot. This trauma was followed by the appearance of a vesicle at the 
base of the left fifth toe. Ten days later he injured his foot again and shortly 
thereafter developed a cellulitis on the dorsum of the foot, which was incised and 
drained. The cellulitis subsided promptly, but an ulceration persisted at the site 
of drainage. The ulcer was treated by different local antiseptics and later by 
superficial roentgen therapy. In spite of all therapeutic efforts the lesion remained 
undermined and epithelization would progress for a time, only to break down again. 

On Feb. 23, 1939, ho was sent into Lakeside Hospital. E.vamination revealed 
an irregular undermined ulceration on the dorsum of the left foot just proximal to 
the fifth metacarpophalangeal joint measuring 4.5 by 2 cm. The ulceration was 
surrounded for about 1.5 cm. by an area of bluish-brown discoloration. The edges 
of the skin were raised and rolled over. The base consisted of purulent exuberant 
granulations. No other physical abnormalities were found ; the temperature was 
normal. Tlie white blood count was 15,000, 79 per cent of which were polymor- 
phonuclear leucocytes. Tlie Kline exclusion test was negative. 

For the first thirty-eight hospital days, the lesion was treated with aloes vera 
leaf with alternating epithelization and regression. A biopsy was then taken and 
an ulcer of skin was reported with extensive chronic and acute inflammation. 
Cultures showed a beta-hemolytic streptococcus, the characteristics of which will 
he discussed in detail later. The patient was placed on zinc peroxide dressings 
and within twenty-four hours the lesion became cleaner and showed less under- 
mining; this improvement continued. On the forty-second hospital day, sulfa- 
nilamide was started and was continued until discharge, the patient receiving a total 
dosage of 48 Gni. On the forty-second hospital day, culture of the lesion was 
sterile. The exuberant granulation subsided and epithelization was complete on the 
fifty-sixth hospital day and has remained so. 

Characteristics of Oiffanism Isolated . — The organism was a gram-positive coccus, 
occurring in diplococcus form and with short chains on direct smear from the 
Ic.sion; when first isolated in pure culture in broth medium the chains were long. 
On repeated subculture the long chains persisted but the size of the coccus was 
greatly reduced. 

It did not gi'ow at ]0 or 45° C. Growth was accelerated by the prc.sencc of 
horse or liunian serum, ascitic fluid, and meat extract. It grew both aerobically 
and anaerobically, the colonies being larger and having wider zones of hemolysis 
under anaerobic conditions. It did not grow in 40 per cent bile-blood agar. 

On solid media the colonics were pin point in size, opaque, grayish white, raised, 
lircnlar with slightly irregular margins and granular surface. The colonies were 
discrete and they emulsified easily. On blood agar there were moderate-sized zones 
of heinol_\sis in twenty-four hours, being larger at the end of forty -eight hours. 
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A soluble lieiiiolysiu was foraied in liquid media. 

In broHi the growth at the end of twenty-four hours was evenly distributed and 
flocculent and was later distributed around the sides of tlie tube. The growth 
settled to the bottom in a few days, leaving a clear medium. There was no 
pellicle formation. 

The organism was killed by heating for thirty minutes at 00° C. 

Sodium hippurate was not hj'drolyzed; methylene-blue milk was not reduced 
and gelatin and Lbffler’s medium were not liquefied. The final pH was 5.51. 
Litmus milk was fermented with retraction of the clot. The organisms were not 
soluble in bile. Ammonia was formed from peptone. The following sugars were 
fermented without the production of gas: dextrose, sucrose, lactose, trehalose, and 
salicin. The following sugars or alcohols were not fermented: inulin, arabinose, 
rafiinose, mannite, and sorbitol. 

A subculture of the organism was sent to Dr. George If. Hirst, at the Hospital 
of the Rockefeller Institute for Slodical Research. His reportn was as follows: 

“It (the hemolytic streptococcus) is definitely Group A, but I was unable to 
place it in any of the Griffith types for which we have scrum. Those types are 
1, 2, 3, 4, 5, G, 9, 10, 13, 14, 17, IS, 19, 22, 2G, 2S, 29, 30, and J137.’’ The typing 
was performed by the precipitin method and slide agglutinations were not done. 

One cubic centimeter of a twenty-hour plain brotli culture had no visible effect on 
mice when injected intraperitoncally. Fibrinolysis occurred within three to six 
hours. 

Soluble hemolysin was determined by the method of Harc,Jn fibrinolysis by that 
of Tillet and Garner, n and the fermentation of sugars, sodium hippurate hydolj'sis, 
final pH, growth on 40 per cent bile blood agar, and metlijdene-blue reduction by 
the methods of Laucefield,m with the o.xception that pH was determined by a 
hydrogen electrode. 

DISCUSSION’ 


T]ie lesion reported iiere resembles those reported by Cullen, Hamilton, 
and Melene3’ in its clinical appeaimnce and coni'se. The cases reported 
by Castellani differ considerably in their clinical appearance. Since 
the organism isolated b,v ns can be classified undoubtedly in Lancefield’s 
Group A, its human origin is confirmed. Proof that the human gastro- 
enteric tract and vagina are the natural habitats is lacking. 


Castellani- described tivo organisms, the Micrococcns inyccticns and 
the Micrococcus victavii/ccticns.' Since the Mio ococcus mctanii/ceficus 
was found onl.y in nonfilarial elephantiasis and since the organism was 
constantly gram-negative and occasionally assumed the form of a coceo- 
baeillus, itVill not be discussed further. The Mrcrococcus myectiens 
was found to be botli gram-negative and gram-positive on smear from the 
lesion and on culture. The morphology varied, resembling nndor differ- 
ent conditions at times a diploeoeeus, at times a s rep ococcus. In liquid 
media formation of long chains occurred. It giew poorl.y on ordinary 
media, but on repeated subculture ]u.yiriant ,.iowth occurred. The 

clnv resembled that of the f ‘ -- P™- 

duccci but there was no liquefaction of sen m The fernientalion of 
simaS was not that of Group A (Lancefie d) hemo yt.e strepfococcus. 
organism was found to he pathogenic when injected snhcu,a„o„u.sIy 

into man and the rabbit. 
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Hamilton® described an organism which he has called Micrococcus 
myccticus. His strain resembled Castellani’s in morphologj^, growth 
requirements, hemolysin production, and absence of serum liquefaction. 
The organisms, when grown in hroth, produced flocculent gi'owth which 
settled to the bottom and clung to the sides of the tube in forty -eight to 
seventy-two hours. On blood agar, the colonies were pin-point size, 
discrete, grayish Avhite, slightly elevated, round with smooth edges, and 
produced hemolysis. At room temperature under anaerobic conditions, 
wider zones of hemolysis were present. Fermentation reactions agreed 
well with the findings for Group A (Lancefield) hemolytic streptococcus. 

It is of interest to note that a short while ago Dr. R. C. Lancefield 
received a culture of hemolytic streptococci from Dr. J. F. Hamilton 
of Memphis, Tennessee (author of the articles referred to above®), which 
he isolated from an indolent ulcer similar to our case. Hirst® says of this 
organism ; 

“It proved also to be Group A, but ive were unable to type it. It 
had the same small colony form and resembled the culture you sent me 
very elosety. ... I think, and Dr. Lancefield agrees with me, that it is 
very interesting that the colony of these two organisms appears to be 
so different from the usual Group A colon}-.” 

The fact that (1) this group of lesions due to infection with beta- 
hemolytic streptococcus is fairly characteristic and (2) tlie organism 
isolated by Hamilton is different from others of Group A suggests that 
this group of lesions might be due specifically to this so far untyped 
Group A hemolytic streptococcus. To confirm this, several strains from 
similar lesions should be studied to determine their antigenic character- 
istics. Neither of these organisms resembles those usually isolated from 
the throat, blood stream, or cases of puerperal sepsis. Tlie results of 
further investigation may place them in a distinct subgroup. 

SUMMARY 

1. A case of cbronic undermining ulceration of the skin apparently 
due to beta-hemolytic streptococcus is reported. 

2. The organism grew more luxuriantly under anaeroliic conditions 
and can be definitely classified in Lancefield ’s Group A, which is of 
human origin. 

3. The lesion responded readily to therapy with zinc peroxide and sul- 
fanilamide. 
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TUMOKS OF THE MALE BREAST 

Herman Charache, M.D., Brooklyn, N. Y. 

(From the Broolhjn Cancer InsiiUtie of the Division of Cancer, Department of 
Hospitals, Hew TorJe City) 

A lthough twmors of the male breast are not frequentlj- enconn- 
tered, they occur in sufficient number to warrant a further review 
of their clinical behavior and a reijort of 35 additional cases. 

The first desci’iption of cancer of the male breast is attributed to vari- 
ous authors: Franciscus Areaens' (1494-1573), Thomas Bartholinus- 
(1616-1680), Margagni^ (1669-1771), and PoirieF (1883). SehuchardU 
in 1886 collected 406 cases of tumor of the male breast, of which 348 
were malignant (85.7 per cent). They comprised 2 per cent of all neo- 
plasms affecting the bi’east. Williams® in 1889 analyzed 15,481 primary 
neoplasms in four London hospitals during a period of sixteen years. 
Two thousand four hundred twenty-two (15 per cent) occurred in the 
breast, of which 2,397 were found in females and 25 in males, a ratio 
of 100 to 1. Of the 25 eases of neoplasm of the male breast, 16 were 
carcinoma, 3 sarcoma, and 6 benign tumors. 

In Deaver and McFarland’s series' lYo per cent of the malignant and 
2 per cent of the benign tumors of the breast occurred in men. They 
also state that 20 per cent of all tumors of the male bi’east are benign 
and 80 per cent malignant. 

Neal® studied 117,016 surgical specimens from the diagnostic labora- 
tory of the State Institute for the Study of Slalignaut Disease, Buffalo, 
N. Y., and the Laboratory of the Department of Pathology of the Uni- 
versity of Missouri. Of the total number of specimens, 9,279 were of the 
breast. Of this number, 308 were from men and 8,941 from women 
(sex not ascertained for 30 specimens). Of the 308 male brea.sts, 60 
(19.5 per cent) were malignant and 105 cases (34 per cent) benign 
tumors. The remaining 143 cases (46.4 i)er cent) were lesions of other 
than neoplastic character. These statistics, as the author concludes, arc 
contrary to the general belief that carcinoma is the most frequent lesion 
in the male breast. These figures arc at variance part icularly with those 
of Cheatle and Cutler, wlio sliow the relative frequency of various types 
of tumors affecting the male breast in Table I which is a eom])osite of 
various statistics available in the literature. 

At the Brooklyn Cancer Institute from 1927 to 1939 (July) there 
were 831 admissions of neoplasms of the breast. Seven hundred ninety- 
six (95.8 per cent) occurred in females and 35 (4.2 ])er cent) in males. 
Of the total number of breast neopla.sm.s, 761 (91.6 per cent) were 
malignant and 70 (8.4 per cent) were benign. Of llie malignant casc.s, 
13 occurred in males (1.7 per cent); of the benign, 22 (31.4 per cent) 
occ^od in males. The total number of male breast neoplasms was 35. 

fur jHibllfatlon, January 2, 1940. 
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Table I* 


^Malignant tumors i 

r Carcinoma 

85.5% 

87.5% 1 

1 Sarcoma 



r Fibroadenoma 

10.0% 

Benign tumors J 

1 Cyst 1 


12.5% 1 

1 Papilloma [. 

1 Mastitis J 

1.57o 


•Rave tumors represented by only one type of tissue, fibroma, myoma, lipoma, 
chondroma, angioma, myxoma, all comprise 1 per cent. 


Thirteen (37,1 ijer cent) were malignant (12 carcinoma and 1 sarcoma) ; 
and 22 (62,9 per cent) were benign (7 fibroadenoma, 12 g.tmeeomastia, 1 
2 iapilloina, 1 liiioma, and 1 epidermoid cj'st). 


MALIGNANT TU3IORS 


Carcinoma . — Although the statistics of Neal and those of our own are 
not in conformity with the majority of case reports of tlie past ; namely, 
that carcinoma is the most common tumor in the male breast, our com- 
bined number of eases is relativel.v too small to warrant any conclusion. 
Therefore, from tlie data already available it appears that carcinoma is 
the most common tumor of the male breast. 

Clinically carcinoma of the male breast differs from that of the female 
breast in many respects. The age incidence is somewhat higher in 
males than in females. Bryan*’ gives the average age as 60 years; 
Wainwright,*'’ 54.2; Neal, 57.7; Specse,” 55. The oldest patient with 
carcinoma of the breast, 91 yeai-s of age, was reported by Lunn.’- In 
our own series of 13 eases, the oldest patient was 93 years of age, the 
youngest 40 years. The average age was 62 years. Tlie youngest case 
was reported by Blodgett'** in a boy 12 years of age. Simmons^’’ reported 
a case in a boy 13 years of age; Biyan, in a boy of 15 years of age; 
Jloore, Cole.y, and Benet,'" in a bo.v 12 years of age and another in a boy 


19 years of age. 

Trauma is a greater contrilmting factor in male than in female car- 
cinoma of the breast. Bryan gives the incidence of trauma in the female 
as 13 per cent and as 50 per cent in the male. He presents the ease of a 
15 -year-old boy who was struck on the breast by a golf ball, resulting 
in carcinoma five months later. IMoorc’s'" patient developed carcinoma 
of the right breast following a blow, the lump appearing six weeks after 
t,l iniurj' Rodman'" mentions one case of a laborer who developed 
carcinoma 'of the breast after continuously resting against a shovel 
Imndlc and another case of a shoemaker who for years liad pressed a 
InTac^ainst his breast. Griffith’s- patient derm oped endothelioma of 
If Wast after being struck by a hoi-sc hit. Murphy s"> patient w; 
f 1- bi the breast by a bottle thrown from a distance of ten feet, thr, 
inns to tlie development of carcinoma. Billroth’s'"’ case de- 
months prc^ g„n.shot wound in tlie nipple received 

S>— s ropon, P ca,. of „ 
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who was struck in the right chest by a baseball bat a year before the 
discoveiy of the malignancy. There are several other reports where an 
injuiy to the breast was a contributing factor in the development of 
malignancy. The association of trauma in carcinoma of the male breast 
as reported in the literature from all sources averages 25 per cent. 
Three cases (23.1 per cent) in our series gave a history of trauma before 
developing the disease. 

Male patients apply for treatment later in the disease than female 
patients. Owens and Eisendrath ’s^* patient had a nodule in the breast 
for 25 years. When the breast was removed, it proved to be carcinoma. 
The duration of time from when the patient first noticed the lump and 
operation in 4 of Wainwright’s eases Avas 20, 25, 26, and 34 years respec- 
tively. According to Moore’s-- obseiwation, in 343 cases the average 
period of the duration of the tumor Avas 2.4 years. One of his cases had 
a tumor for 30 years. Avhieh later proved to be scirrhous carcinoma. 
Commenting further, Moore states; "Nothing Avas said in the discussion 
of hoAV long some doctor had ImoAvn about the tumor before serious at- 
tention AA'as given to it.” In otir oaati series the aA^erage time elapsing 
from the time the patient first noticed the tumor and admission to the 
hospital Avas 3 years. The longest time AA’as 10 years, and the shortest 
4 months. Fifty per cent of our patients came to us after the tumor 
had reached the size of an orange and had begun to ulcerate. 

Pain in male breast carcinoma is less frequently present than in the 
female. Pain AA-as not a prominent symptom in Wai’fi eld’s and Speese’s 
series. It Avas frequently entirely lacking in Speed ’s-^ collection. It Avas 
present in only 2 of our cases. The presence of a tumor or abnormal 
changes in the nipple Avere the first symptoms that called the patient’s 
attention to the fact that there aaus something Avrong Avith his bi’east. 

Tile nipple in male breast carcinoma is more commonly involved than 
in the female. WaiiiAAU’iglit states that the nipple is more apt to be in- 
volved liecause the gland is so small that any groAvth must of necessity 
be near enough to the nipjile eA'cntually to cause its retraction. Speese 
and Speed both state that the nipple in male breast carcinoma is in- 
volved in one-half of the cases. Cheatle and Cutler state that the most 
common site of origin of male breast carcinoma is tlie nipple. 

Ulceration of the skin is more common in male breast carcinoma than 
in female. Of 306 cases collected by WainAwight AA'hcre ulceration of 
the skin AViis recorded, 162 eases (52.9 per cent) Ai'ere ulcerated. Spee.se 
states that 30 per cent of all male breast cai-cinomas undergo idceration. 
In Sehucliardt ’s series of 219 cases. 61 (27.9 per cent) Avere ulcerated. 
Ulceration A\-as found in 29 ])er cent of Gilbert’s series and in 35 per 
cent of Warheld’s eases. Ulceration AA-as present in more than one-half 
of our oAA'ii case.s. 

The axillary glands are more commonly involved in male breast car- 
cinoma than in female. Cheatle and Cutler state that 60 ])er cent of the 
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cases show iiivolvcniciit of the axillary {>laiKls at operation or autopsy. 
They quote Fessler’s statistics as liish as 72.7 per cent. Warfield’s oli- 
servation is given a.s 60 to 65 per cent. In AVaijiwright.’s series of 331 
cases, 22S cases, or more than two-thirds of the cases noted, had axillary 
involvement. In our own scries II (91.7 per cent) had axillary in- 
volvement. 

Lymirhcdema of the arm is apparently less common in males tha 7 i in 
females. It was present in only 1 of our eases (7.6 ] 5 er cent). Very 
little mention of it is made in the litci-ature. If lymphedema of the arm 
is due to Ijuniihatie obstruction in the axilla, it should be more preva- 
lent iji males, as axillary node involvement is more prevalent in males. 

Judging from the small number of male breast carcinomas reported 
in the literature conrpared ■with female, general widespread and internal 
metastasis is comparatively greater in males than in females. In our 
own series 4 cases (30.S per cent) had visceral, cerebral or osseous 
metastasis. 

Histologically male breast carcinoma is undistinguishable. from that 
of females. Wainwright studied a collection of slides of 79 ca.sos of 
male breast carcinoma. The most striking impression lie obtained from 
the study was that the fully developed late eases are not distingui.shablo 
from carcinoma in the female breast. He doubts whether any pathol- 
ogist would suspect that any .slide in the collection had not come from 
the female breast. 


The prognosis in male breast carcinoma is not as good as in the 
female, according to Wainwright, Specs?. Judd and Morse, Chcatle 
and Cutler, Gilbert, and many others. The average duration of sur- 
vival is from two and one-half to throe years. 


Although of late some surgeons have abandoned tlie time-honored 
radical mastectomy and advocate simple mastectomy followed by .x-ray 
therapy, this method of treatment cannot be a])plied in male breast 
carcinoma. According to Wainwright and many others, muscle involve- 


ment appears earlier and more frequently in male breast carcinoma 
than in female. According to Speed: ‘The tliinne.ss of the pectoral 
fascia in the male, demonstrated by ITeidenhain, aceount.s for the elo.se 
attachment of the breast tissue to the coverings of the pectoral muscle. 
\ malignant tumor easily bi'caks through thi.s fascia and invades the 
muscle via the lympliatics, which run from tlie breast to and along the 
fascia. A breast cancer may con.sequcnli.v a])pear to be freely movable 
on the underlving muscle and yet be invohing it along their micro- 
scopic lymphatics Superficial removal cannot be exi)ectcd to give, a 
radical "cure.” Spec.se shares the same opinion.^ In a study of 100 
c'ascs'of carcinoma of the male brea.st, he found 25 per cent .showed in- 
vasio 77 of the pectoral muscle and 35 per cent showed mva.sion of the 


jjcetoral fascia. 
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In addition, if one takes into considei’ation the facts that metastatic 
axillary nodes are more resistant to radiation than the primary breast 
carcinoma and that axillary involvement is so mnch more prevalent in 
males than in females, one cannot help concluding that radical mas- 
tectomy is the treatment of choice in operable cases of male breast car- 
cinoma, even more so than in female. 

Sarcoma . — Sarcoma of the male breast comprises 2 per cent of all 
tumors that affect the male breast. Geist and Wilensky^” reviewed the 
literature from 1858 to 1915 and found 435 cases of sarcoma of the 
breast; only 9 of these occurred in the male. Fox-'’ in 1934 studied 
35,000 breasts ; 60 of these were sarcomas, and only 2 occurred in males. 
In our own series of 761 malignant tumors of the breast, only 1 case of 
sarcoma occurred in a male, none in females. 



Fip. 1. — Gynocomastia with carcinomatous degeneration in a man 93 years of ajre. 


The ago incidence in sarcoma of Ihe male breast is lower than in car- 
cinoma. Tlic average age is given as 45 years (Finslerer,=‘' Cliealle and 
Culler). Trauma ]ilays a less important role: idceralion is seen less fre- 
quently. and the tumor grows more rapidly. It may reach llic size of an 
orange or he as large as a fetal head (Speoso). 

Histologically, the most common varieties are the spindle-cell (the 
least inaligiiant ). the round-cell, and the melanomatous tyiics. The last 
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is tlie most maligmint and is believed to arise from a nevus or mole in the 
skin overl.ving the breast or the ncigliboring structures. There arc a 
number of eases reported that originated from a previously benign 
fibroadenoma. 

Tlic course of the disease is much shorter than carcinoma. Finsterer 
could record but one case of cure. In this there mas no recurrence for 
eleven years. 

BEMIGN TUMOR.? 

The benign tumors comjw'ise 12.5 per cent of the neoplasms affecting 
the male breast. The fibroadenmna, gmiecomastia. and the cystadenonin 
or papillary eystadenoraa are of the greatest interest to the surgeon. 



J.ig_ 2.— Sebaceous gland carcinoma of tlie brca.st of traumatic origin. 

Fibroadenoma. — Fibroadenoma is the most common Ijcuign tumor 
found in the male breast. It forms 10 per cent of the tiimor.s tlmt affect 
the male breast. It is divided, according to Woodyattr'* into (a) the 
sharnlv circumscribed, firm, dense tumor mliicli occur.s mithout trau- 
Ltim in the breasts of young men, runs a painful clinical course, and 
Sows under the microscope lifUo or no evidence of innammation. but 
oil the characteristics of ordinary adcnofibroma.s such os may he found 
tlm breasts of voung women and to which it i.s aiialogou.s; (b) 
dift-Iise or ill-defined growths, which may occur at any ago os tho result 
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of trauma. Thej’ have the same structure as the first type, but in addi- 
tion infiammatory changes predominate. Chcatle and Cutler do not 
believe that trauma is a causative factor in fibroadenoma. Their opinion 
is also shared by Speese. None of our cases gave a history of trauma. 

That benign fibroadenomas are subject to malignant changes has been 
shown bj'^ a number of writers. Fox, who made a study of sarcoma of 
the breast and reported 60 cases in 1934, states: “The belief that many 
sarcomas of the breast are secondary to benign fibroadenoma is sub- 
stantiated bj^ the microscopic findings of sarcoma within the substance 
of a preexisting fibroadenoma in 57 per cent of the cases of fibi'o- 
adenoma.” According to Cheatle and Cutler, a sudden and rapid in- 
crease in growth may indicate either a sarcomatous or cystic change in 
a previously benign tumor. 



Fis. 3. — Gynecomastia simulating: a female virgin breast just past puberty. 

Gynecomastia. — Gynecomastia is an enlargement of tlie male breast 
simulating in size and appearance a virgin female breast. In many in- 
stances tlie breast is indistinguishable from tliat of a female who has just 
1‘eaehed puberty. Once gynecomastia takes place, it remains perma- 
nently. It is usually bilateral, but unilateral involvement is by no means 
1‘arc. Increase in the size of the breasts, as,sociatcd in many instances 
with pain, are the only symptoms. A whitish discharge from the nip- 
ple, sometimes termed “milky,” has been reported by some writers. 
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However, AVooclyatt stales tluit. Iherc is no ease on record in Avlncli tlic 
secretion of milk lias licen verified by clieniieal examination. 

Heredity, sexual almormality, and endocrine disturbances are consid- 
ered predisposing causes. A number of eases of gynecomastia have been 
reported following prostatectomy (Alann,-” Kondolcon,^" Oppenlieimer,®^ 
and Aullcon'’^). One ca.se in our series developed a tumor of the left breast 
a year following prostatectomy. The tumor proved to be carcinoma. 
Experimental evidence showing enlargement of the breasts in male ani- 
mals as a result of indueed endocrine imbalance has been shown by 
Perguson.^^ 
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Histologically, according to Deavei* and McFarland, the breast is 
characterized by an increase of fibrillar and adipose tissue, marked in- 
crease in the number of ducts and tubules, and in a few eases some acini. 
Von Gusnar®^ examined 106 male breasts at various ages and found that 
in gynecomastia the connective tissue is only slightly' involved, while the 
glandular tissue shows a mai’ked liy^erplasia, and concludes that such 
breasts are more likely’^ to be the seat of carcinoma. 

That gymecomastia is subject to carcinomatous changes is believed by^ 
Ewing.^® He states that unusual development and activity' of the male 
breast are predisposing conditions for cancer. Gymecomastia with car- 
cinoma was found in 9 instances in Gilbert’s series of 47 cases of car- 
cinoma of the male breast (19 per cent). One case of gynecomastia 
vdth carcinoma was found in our omi series (Pig. 1). 



Papillary Cystadcnoma . — Papillary cy'stadenoma comprises 1 per cent 
oi tlie tumors that affect the male breast. Tlie tumor is slow growing, 
usually' situated near the nipple, well circumscribed, not attached to the 
skin or pectoral fascia, but may' be adherent to the nipple. A “milky” 
or sangiuiieous discharge is present, according to DavkP” and Cheatle 
and Cutler in 75 per cent of the cases. According to Denver and IVIc- 
Farland, a bloody' discharge is present in 15 per cent of the cases. In 
sonic in.stanees a bloody discharge from the nipple may be present in the 
aksence of a palpable tumor, which is only to be discovered on section 
or under the microscope. Pain and tenderne.ss are pre.sent in 33 per 
cent of the cases (Cheatle and Cutler). 

Tliat papillary cystadcnoma of the breast is subject to malignant 
ohanges has boon recognized by the majority of the uTiters on this sub- 
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ject. The frequency of malignant transformalion is given as 40 to 50 
per cent hy Cheatle and Cutler. 

After studying the clinical cliaracleristic.s of benign tumors of the 
male breast and their tendency to undergo malignant changes, one can- 
not but conclude that the only treatment for tumors of the male breast 
is surgical removal of the offending organ. 


SUMJtARY AND CONCLUSION 


1. Tumor’S of the male breast are uncommon. They comprise 2 per 
cent of all neoplasms affecting the breast. 

2. Eightj’’ per cent (or le.ss) of the tumors of the male breast reported 
in the literature are malignant, and 20 per cent (or more) are benign. 

3. Carcinoma comprises 98 per cent of the malignairt tumors of the 
male breast. 

4. Carcinoma in the male breast differs from that in the female in 
manj’’ respects; 

A. The age incidence is higher. 

B. Trauma is a greater contributing factor. 

C. Male patients apply for treatment later in the disease. 

D. Pain is a less frequent symptom. 

E. The nipple is more commonly involved. 

P. Ulceration is more frequently present. 

G. The axillary glands are involved in more than one-half of the cases. 

H. Lymphedema of the arm is apparently less common. 

I. General and widespread metastasis appears to be more frequent. 

J. The prognosis is less favorable. 

5. Fibroadenoma and gynecomastia comprise 98 per cent of the be- 
nign tumors of the male breast. 

A. They are subject to malignant transformation, although they may 
remain dormant for a long time. 

B. Simple mastectomy is the treatment of choice, no matter how in- 
nocent they appear. 

6. Thirty-five additional cases of tumors of the male breast are re- 
ported in a series of 831 admissions of neoplasms of the breast to tlie 
Brookljni Cancer Institute. 

7. The literature on tumors of the male breast is reviewed and dis- 
cussed. 

8. Our statistics showing tiic ratio ot malignant and benign tumors 
of the male breast differ greatly from those reported in the literature. 
However, they approach most closely the series of cases reported from 
the State Institute for the Study of Malignant Disease, Buffalo, N. Y., 
and the University of Missouri. 
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APPENDICLAUSIS*' 

Appendical Obstruction Sisiulating Acute Appendicitis 

Leonid S. Chekney, M.D., San Francisco, Calif. 

(From the Department of Surgery, Vniversity of California Medical School) 

T T HAS been the experience of every surgeon to make a diagnosis of 

acute appendicitis, only to find at operation an apparently normal 
appendix, without an 3 ' pathologic explanation for the clinical sjaidrome. 
The diagnosis rendered bj' the pathologic laboratoiy maj’’ be appendix 
within normal limits, chronic appendicitis, or subacute appendicitis; 
the last-mentioned diagnosis is usnallj' a compromise between a clinical 
picture of acute inflammation and the essentiallj’^ negative pathologic 
findings. 

This apparent error casts no reflection on the phj^sician’s diagnostic 
ability, inasmuch as obstruction of the appendical lumen, a noninflam- 
matoiy condition of the appendix, closety simulates acute appendicitis. 

Years ago numerous authors, particularly the late Van Zwalenburg 
and Wilkie and, more reeentl.y, Wangensteen, have drawn the atten- 
tion of the medical profession to the importance of obstruction in acute 
appendicitis. Later, the term appendical cobc was introduced to indi- 
cate cases in which a feealith caused painful spasmodic contractions of 
the appendix, regardless of the presence or absence of an inflammatory 
process. It is onlj' one step further to the proposal that au}’’ t.ype of 
obstruction of the appendical lumen is capable of giving s.vmptonis 
of acute appendicitis, even though inflammation fails to develop. 

If our findings are confirmed bj' other investigators, obstruction of 
the appendix without even microscopic evidence of active inflammation 
will become a definite disease entit.y; it miglit well be called appendi- 
clausis, a term derived from the Latin clauderc, meaning to bar or to 
close. 

The presentation of the clinicopathologic picture of appendiclausis 
is based on the stud.y of selected cases from tlie records of the San 
Francisco City and Countj* Ho.spital. Comparison was made with 
eases of chronic appendicitis and of simple uncomplicated acute aiipcn- 
dicitis Almost 1,000 records were examined, but only clear-cut eases 
were included in this study. In each case a report of botli gross and 
microscopic examinations of the intact appendix was available. All 
cases in which the appendix had been opened by the surgeon (a com- 
mon procedure when the surgeon is puzzled by tlie unexpectedly normal 

report road before the San Franri.=co Count,- lio.Uea, on 

Februarj- S. 1S3S. npoonibcr 2". If'O. 

Kcccivccl for publication. December 
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appearance of the organ) and all the clinically or pathologically doubt- 
ful cases Avere discarded. The group thus eliminated comprised all 
females in whom the onset of pain corresponded to the estimated time 
of ovulation (Avhether or not a ruptured Graafian follicle could he 
demonstrated), all eases in AA'hich microscopic examination of the ap- 
pendix showed even a fcAv solitary neutrophiles in the tissue indicating 
the beginning of an acute inflammatory process, and all patients in 
whom concomitant findings (such as mesenteric lymphadenosis, suspi- 
cious looking uterine tubes, etc.), might account for the symptoms. 
Patients Avith chronic appendicitis aa'Iio had had a recent aggraAmtion 
of pain Avere likcAvise excluded. One hundred cases of appendiclausis 
and 100 cases of chronic appendicitis remained; for purposes of com- 
parison, 100 cases of proved acute appendicitis Avere also suiweyed. 

Appendiclausis is prevalent. Undoubtedly, a large proportion of the 
patients Avith mild acute appendicitis Avho are treated expectantlj^ and 
Avho recover spontaneously actually have appendiclausis. Like acute 
appendicitis, this disease characteristicallj^ affects youth; more than 
80 per cent of the cases occur before the age of 30 years. In contra- 
distinction to appendicitis, in mj^ series there Avere nearly tAvice as many 
females as males. 

The acute attack of appendiclausis begins Avith pain, Avhich may be 
epigastric at first, or general throughout the abdomen, Avith subsequent 
localization to the right loAver quadrant; or it may be limited to the 
latter region from the very start. This pain may be cramplike, colicky, 
stabbing, or constant in character. Contrary to the expectation in 
obstruction, hoAvever, the pain experienced is seldom severe and fre- 
quently is no more than an ache. With a feAV exceptions, it is folloAved 
by nausea; A’omiting occurs in about one-half the cases, but it is not 
likely to be persistent or severe. In about 50 per cent of these patients 
there is no interruption of the boAA'el rhytlim; slightly more than 25 
per cent Avill have had constipation preceding the onset of sj^mptoms, 
and the rest, a tendency to diarrliea. The temperature may range 
from normal to 102° F., but it is likely to lie betAveen 99 and 99.5°. 
The pulse presents a more or less similar A-ariation; occasionally it may 
lie as high as 120, but ordinarilj^ it is in the vicinity of 90. 

Localized abdominal tenderness is almost invariably present; only in 
exceptional cases, hoAvever, is it as marked as is typically seen in acute 
appendicitis. Guarding is present in about tAvo-lhirds of the cases, 
and rigidity more seldom, but both are less pronounced than one usually 
finds in acute appendicitis. Rebound tenderness, usually mild, is en- 
countered in about one-half the patients; tenderne.ss on rectal e.xam- 
ination is elicited a little more frequently. 

The Avhite blood count averages 11.000; some patients have no Icuco- 
cytosis at all; on the other hand, leucocylosis over 15,000 is not un- 
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common. The iDercentage of the nentrophiles varies proportionallj- with 
the -white count; it seldom exceeds 86 per cent, and averages 76 per 
cent. 


The sjmiptoms and the preoperative findings of appendiclausis are 
identical with those of mild acute appendicitis, and this is the mam 
condition to be considered in the differential diagnosis. All the con- 
ditions to be thought of in diagnosing acute appendicitis should be 
borne in mind, particularly rupture of the Graafian follicle in the 
female and mesenteric lymphadenosis. The onlj^ time the syndrome 
of appendiclausis can be more or less safely differentiated from acute 
appendicitis is when the patient is first seen at least two days after 
the onset of sj’mptoms, -which have remained mild ; when the abdominal 
examination is not particularly striking; and when the temperature, 
pulse, white count, and the percentage of the polymorphonuclear leuco- 
cytes remain but slightly elevated, if at all. All of these conditions 
must be satisfied before acute appendicitis maj' be excluded. Kupture 
of the Graafian follicle is to be thought of when the symptoms set in 
from thirteen to fifteen days before the next regirlar menstrual period; 
in this conditioir the gastrointestinal symptoms, when present, are not 
prominent, the tenderness is lower, and some tenderness may be elicited 
on the left side. A diagnosis of acute mesenteric bunphadenosis before 
operation is hazardoim and its differentiation from slightly atypical 
acute appendicitis unsatisfactoi-y; to distinguish it from appendiclausis 
is even more difficult. 


Obviousl}', the logical treatment for appendiclausis is appendectomy. 
The reason for surgical intervention in such an innocuous disease is the 
ever-present danger of failure to recognize an acutely inflamed appen- 
dix for the price of conservative treatment of acute appendicitis may 
be too high. In the eases in which acute appendicitis can be excluded 
with more than reasonable certaintj% a patient witli appendiclausis may 
be treated expectantly, but tlie surgeon must always be on guard 
a<rainst the development of true acute appendicitis. 

Most diagnoses of appendiclausis are made at operation. There is 
no fibrinous exudate covering the appendix, but free fluid, occasionally 
1 idv mav be encountered; sometimes the quantity of fluid seems to 
be°\lto-ether out of proportion to the other findings. The subserosal 
' iidlcal vessels are frequently injected, but the appendix is not con- 
1 Obstruction of the appendix is usually easy to recognize. Tim 
ften records his observation that the appendix is rigid and 
surgeon o negative microscopic findings, it seems likely 

edematous, m oaused bv the fact that the appendix is packed 

that amh i-.g.duy l,,v iuo a<le™a of tl.c wall, 

ivilli fecal matte . . types of oltstiaielion fotiiKl in tliia aeries 

Table I presen s • incidenec of obstruction found in 

as well as a comparison v.th 

as\'mptomatic appendices. 
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Table I 


Incidence op Obstructive Pactors* 



PSEUDOACUTE 
APPENDICITIS 
(%) (100 
CASES) 

CHRONIC 
APPENDICITIS 
(%) (100 
CASES) 

AUTOPSY 

(%) (325 

CASES) 

1. Obstruction definite: 




Lumen filled with feces 

48 

6 

10.3 

Lumen contains one or more 

30 

10 

1.4 

fecaliths 




Sharp kink of appendix! 

6 

2 

- 

Proximal cicatricial constric- 

4 

1 

2.1 

tion of lumen 





88 

19 

13.8 

2. Obstruction doubtful: 



31.4 

Lumen contains fecal matter 

2 

15 

3. No obstruction: 




Lumen empty or with little 

7 

66 

54.8 

fecal matter on mucosa 




Lumen obliterated 

3 

Not included $ 


10 

66 

54.8 


100 

100 

o 

o 


•The appendices removed for appendiclausis and those removed at autopsy are not 
dmte comparable because of the difference in the average age of the two groups. 
While the lumen of the appendix in the younger group (those with appendiclausis) is 
wider than in tlie older subjects and might therefore favor the entrance of fecal mat- 
ter into the appendix, it would also extrude its contents back into the cecum with less 
dlraculty than in the case of a flbrotic appendix with a narrower lumen characteristic 
of an older person, 
t Observed in situ. 

tThe incidence of obliterated appendices was 14 per cent in 325 consecutive 
autopsies. 


VoUtmann noted two other causes for a mistaken diagnosis of acute 
appendicitis; namely, oxyuris infestation and torsion of the appendix, 
which, if the lilood supply is not radically interfered with, is essen- 
tially an obstruction of the lumen. 

If surgery is not resorted to, the symptoms usually subside for an 
indefinite period, but that they are likely to recur is indicated bj' the 
fact that more than 50 per cent of the patients gave a history of previous 
attacks. A considerable number of patients develop acute inflammation 
wilhin a week of the first evidence of apiiendiclausis. 

Numerous patients, previously free from gastrointestinal symptoms, 
develop mild but persistent pain in the right lower quadrant of the 
abdomen with almost daily nausea and, sometimes, belching. These 
symploins may persist for one month or longer, when appendeetomj’ 
is finally decided upon. The appendix is found obstructed, usually 
with fecal matter. These ca.ses, not being acute, fall in a group by 
themselves and are not included in this survey. 

An exiilanation of the clinical syndrome resulting from the obstruc- 
tion of the appendix is found in a consideration of the appendix as a 
part of the intestinal tract. When its communication with the cecum 
IS interrupted, an ob.strnelion of the bowel on a minute scale results. 
It (lifi’ers fi'om obstruction elsewhere in the bowel in that the main 
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flow of intestinal content is not disturbed, and it therefore corresponds 
to an experimentally produced closed loo]) obstruction of the bowel. 
Wangensteen’s experiments, which formed part of his study of tlie 
etiology of acute appendicitis, substantiate this view. As part of tlie 
investigation, he exteriorized normal human appendices for tlie stud.v 
of secretion of fluid bj- the appendix; the appendix was ligated at its 
base, i^ith preservation of its blood supjily, and its tip was opened 
and connected to a water manometer. Wangensteen noted that “ab- 
dominal pain and nausea, occasionally, and vomiting, less commonly, 
attend sustained increases of intraluminal pressure. Some of the pa- 
tients exhibited slight febrile and leucocytic responses as well.” The 
degree of obstruction is probably' one of the main factors determining 
whether the appendix will develop fulminating infection and go on to 
early rupture (Wilkie’s acute obstructive appendicitis) or whether it 
■will remain free from inflammation and be only a source of annoyance 
to its possessor. 

Eea and Kleinsasser made a follorv-up study of a series of 143 pa- 
tients rvlio ivere operated upon for acute appendicitis but at operation 
shorved no evidence of acute inflammation. Judging by the descrip- 
tion of the clinical picture, these authors ■were dealing ■with cases of 
appendiclausis. Of the 102 patients contacted, 90 per cent had no 
more attaclcs of abdominal pain. Eea and Eleinsasser concluded that 
appendectomy had been wise in all these eases, despite the lack of 
pathologic eoufii'mation of the involvement of the appendix. 

Our o^sra attempt at follow-up •was less successful. The lumiber of 
patients wdio responded to our inquiry is too small to Avarrant any 
conclusions, but our percentage of cures agreed Avith the foregoing 
figures. 

In our series all the patients AA’ith appendiclausis had.been diagnosed 
before operation as having acute appendicitis; mild acute appendicitis, 
often incorrectly designated as subacute; subsiding acute appendicitis, 
AA’hich pathologically' is true subacute appendicitis; or an acute or a sub- 
acute flai’cup of chronic appendicitis. A fair proportion of these pa- 
tients AA’ere taken directly' to the operating room from the admitting 
AA’ard; patients AA’ith subsiding acute appendicitis AA’ere usually’ oper- 
ated upon the folloAA’ing morning. A large number AA'ere obsei’A’ed for a 
day or tAVO and then operated upon because of progressing sy’mptoms. 

A small number Avere studied for as long as a Aveek or ten day’s, AA’ith 
x-ray’ examinations of the gastiointestinal and uiinary’ organs, a diag- 
nosis of appendicitis finallA’ being made by’ a process of exclusion. A 
fairly large percentage of such patients sIioAved beginning acute in- 
flammation. These arc not included in the series of patients AA’itli appen- 
diclausis. 

It is significant that the incidence of obstruction Avas much higher 
in the cases in which an erroneous diagnosis of acute appendicitis had 



CHERNEY ; APPENDICLAUSIS 


905 


been made than in either of the contx*ol grovips (Table I). Consequentlj’, 
it would seem justifiable to assume that obstruction of the lumen is 
sufficient to produce the symptoms. The remaining 12 per cent foee 
from obstruction may represent an error in diagnosis. One, of course, 
can do no more than speculate on the possibilitj' that a localized spasm 
of the circular muscle fibers of tlie appendix may have created a 
temporary obstruction. 

Why did the patients in the ehi'onic and the post-mortem groups, in 
whom obstruction of the appendix occurred, presumably have no acute 
symptoms? No satisfactory answer can be given, but one should re- 
member that in other diseases pathologic findings are often out of pro- 
portion to the clinical picture. There is no doubt, for example, that 
calculi in the gall bladder are responsible for symptoms other than 
colic, and yet at autopsy manj’^ patients who had been free from any 
digestive disturbances are found to have chronic cholecystitis and 
cholelithiasis. 

In considering the clinical and laboratory findings on which the 
diagnosis of acute appendicitis is usually made, I compare the 8S cases 
of proved appendielausis with 100 cases of proved simple acute appen- 
dicitis (Table II). 

The analysis of the table shows that, on the whole, obstruction occurs 
at a slightly earlier age than acute appendicitis does, and that there is 
a definite reversal of the sex ratio, wuth the incidence of females pre- 
dominating in appendielausis. 

It is interesting to note that, contraiy to expectations, cramps or 
colic occurred only in 36 per cent of the patients with appendielausis. 

Pain was much more severe in the patients with appendicitis, which 
probably accounts for their earlier hospitalization. 

Patients with appendielausis were moi’e likely to have pain localized 
in the right lower quadrant from the start, although, even among them, 
the majority had epigastric or generalized abdominal pain at the onset. 

Surprisingly few patients had an interruption of the normal bowel 
I’hythm in either group. This point is of absolutely no aid in the 
differential diagnosis. 

Both groups of patients had gastric upsets; vomiting was somewhat 
more frequent and definitely more pcr.sistent in patients with appendi- 
citis. The average temperature and pul.se rate were almost identical, 
both being slightly elevated. (The arithmetical average in these and 
the following ealenlations was very close to the statistician’s median.) 

The average white blood count in ea.scs of aixpendielausis showed 
mily a slight elevation, contrasted witli a definite leucocytosis in the 
average case of acute ai)pcndicitis. It .should be emphasized, however, 
that even leuco])enia docs not rule out acute appendicitis; conversely. 
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Table II 

Comparison Between Signs and Symptoms of Acute Appendicitis and of 

Appendiclausis 

acute appendicitis appendiclausis 


Age: 

First decade 
Second decade 
Third decade 
Fourth decade 
Fifth decade on 

Sex: 

Males 

Females 

Previous attacks: 

Positive history 
Negative histor}’ 

No data 
Quality of pain: 

Cramps or colic 

Steady ache or stabbing pain 

No data 

Average duration of present attack 
(prior to hospitalization) 

Onset of pain: 

Epigastric or generalized 
Localized to the right lower quadrant 
from start 
No data 

Bowel rhytlim with present attack: 
Constipation 
Ehythm uninterrupted 
Diarrhea 
No data 
Gastric upset: 

Nausea only 
Vomiting 
Neither 
No data 

Average temperature 
Average pulse 
AverfiffC white blood count 
Average differential P.il.N. count 

Abdominal resistance: 

Guarding or rigidity present 
No resistance 

Localized abdominal tenderness present 
Rebound tenderness: 

Present 
Absent 
No data 

Rectal tenderness: 

Present 

Absent 

No data 


S% 

33% 

41% 

13% 

5% 

62% 

3S% 

41% 

30% 

29% 

49% 

25% 

26% 

2 days 

73% 

26% 

1 % 

11 % 

55% 

S% 

26% 

27% 

62% 

11 % 

99.8'’ F. 
89 

15,800 

82% 

84% 

16% 

99% 

63% 

25% 

12 % 

62% 

23% 

15% 


5% 

50% 

32% 

12 % 

1 % 

31% 

09% 

55% 

30% 

15% 

30% 

36% 

28% 

3% days 

53% 

46% 

1 % 

10 % 

43% 

13% 

28% 

43% 

47% 

9% 

1 % 

99.3° F. 
89 

11,000 

70% 

68 % 

32% 

100 % 

49% 

42% 

9% 

59% 

23% 

18% 


any of the patients witli appendiclausis had a Icneocytosis liiglier than 
15 000 The percentage of neutrophilcs in (lie diffcrenfial count was 


similar. 


"iwlnmiiial mislanee, lacaliaetl lomlenieas, i-abouiul leadonioaa, and 
„i,Uon<lm.caa avere all more pronmn.aad ... l.alicnl, „i,|, aaulo 
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pendicitis, although there were numerous persons in this group who 
were lacking in one or more of these findings. Localized tenderness 
was the most constant objective finding in both groups. 

The acceptance of appendiclausis as a clinical entity justifies neither 
unwarranted appendectomy performed wdthout painstaking pz’elim- 
inary study of the patient nor delaj' of operation for acute appendici- 
tis. It does serve to explain many cases in which the pathologic exam- 
ination showed no evidence of inflanunation though the clinical find- 
ings indicated the necessitj^ for operation. 

SUMMARY AND CONCLUSIONS 

A study of 100 cases of presumably erroneous diagnoses of acute ap- 
pendicitis showed that 88 per cent of these patients had obstruction of 
the lumen of the appendix (without gross or microscopic evidence of ac- 
tive inflammatorj' changes). This is in contrast to an incidence of 
19 per cent of obstruction in 100 eases of chronically inflamed or in- 
cidental appendices, and 14 per cent in 325 consecutive autopsies. The 
term appendiclausis, meaning barred appendix, is suggested for this 
disease.*^ 

A comparison of the cases of appendicitis with those of appendi- 
clausis indicates that the differential diagnosis is difficult to make. Ap- 
pendiclausis is usually diagnosed at operation. Except when acute 
appendicitis can be excluded with more than reasonable certainty before 
operation, appendectomj^ is the treatment of choice for appendiclausis. 

I wish to thank Dr. Jesse D. Carr for his assistance in providing tlie post-mortem 
material. 
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number of autopsy appendicc.s oxaniincd has by tills time reached 100. witli- 
fippreclably chariKlns llio proportion of the vnrlous conditions ns Indlcntod in the 
loroKoInj,- table. 



A SIjMPLIPIED plastic opebation for HUjMP, hook, and 
TWIST OF THE NOSE 
Jacob Sarnoff, M.D., Brooklyn, N. Y. 

H ere is described in brief a simiDlified method of dealing with 
the nose having a hump, a hook, and a twist. 

Heretofore, as described in the various textbooks on jjlastic surgeiy, 
tlie hump is removed (Pig. 3 A) and the tii3 is shortened in the usual 
manner. However, in order to straighten the nose, twm procedures 
are necessary. On the concave or narrow side, the base of the bridge 
of the nose, consisting of the nasal process of the superior maxilla 
and the nasal bone, is fractured. On the opposite or wide convex side 
of the nose, it is deemed necessary to remove au additional triangular 
segment of these bones at the base of the nose. 



1 Tho entire elliptical area wlilch is outlined Indicates the amount of bone 

onri ^irtllacc to be removed subcutaneously for the correction of the hump. The 
nr?a indicate*? the additional amount of nasal bone to be removed from the 
sidl The lino at the base of the nose indicates the site of the fracture 
^ the? side so ns to narrow the bridpe. 

Fip. 2.-Thc m'Y''®n’l"'show thS reinVt’-oChied." 
procedure was used, ana sno>% 


This is done for the following reason: When the hones are frac- 
tured at the base on either side of the nose, flicy arc manipulated so 
as to nush the liridge of the nose from the twisted position toward 
the midline. AVhen tliis is done, the hone on tlie narrow .side naturally 
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bends downward toward tlie wide side. In so doing the upper edge be- 
comes depressed as compared to the nasal bone of the convex side, 
which becomes raised and its top border protrudes (Fig. 3 B). By 
removing this additional segment on the convex side, the nose is al- 
lowed, when straightened, to become even where the two nasal bones 
meet at the bridge of the nose, like a gable. 



Fig. 3. — Demonstrates tliat, when H>e hump is removed (.4) and tlie nasal bones 
are fractured at tlioir base to straighten the bridge of the nose and brought to the 
midline, the nasal bone on tlie convex or wide side protrudes above the nasal bone of 
the opposite side at its apex (R). 

Pig. 4. — Demonstrates that, by removing a larger segment of the nasal bone on the 
convex or wide side as compared to the opposite side (.1) and by the fracturing of the 
nasal bones at tlie base, tlie edges meet evenly at the apex or bridge of the nose (B). 


I eliminate this second procedure of removing this triangular seg- 
ment of bone. When removing the lunnp, I remove the necessary 
segment of the nasal bone on the concave side. On the convex side, I 
remove that much of the nasal bone, plus the triangular area of bone, 
as would have been done liy the old method ; but I remove it in one 
section at the top of the bridge instead of at the base. This can be 
best visualized by Figs. 1 and 4 il. 



A SIJIPLIPIED PLASTIC OPERATION FOR HUMP, HOOK, AND 
TAVIST OP THE NOSE 

Jacob Sarnoff, M.D., Brooklyn, N. T. 

H ere is descrilDed in brief a simplified method of dealing with 
the nose having a luunp, a hook, and a twist. 

Heretofore, as described in the various textbooks on plastic surgery, 
the hump is removed (Pig. 3 A) and the tip is shortened in the usual 
manner. However, in order to straighten the nose, tAvo procedures 
are necessary. On the concave or narrorv side, the base of the bridge 
of the nose, consisting of the nasal process of the superior maxilla 
and the irasal bone, is fractured. On the opposite or wide convex side 
of the nose, it is deemed necessary to remove arr additional triangular 
segmerrt of these boires at the base of the nose. 



Fig. 1. — The entire elliptical area which is outlined indicates the ^The 

and cartilage to be removed subcutaneously for the rorrectlon^^of 

sliaded area indicates the additional “"’ount of nasal bone to fracture 

broad, conve.': side. The line at the base of the nose indicates 
on either side so os to narrow the bridge. 

Fig. 2. — Tlie masks illustrate a hump, I'ook" t« I- 1 oi 

procedure Avas used, and shoAV the result obtalne . 


This is done for the follotving reason: AAJicn flic bones arc frac- 
tured at the base on either side of the no.se, they are mnnip, dated so 
as to push the bridge of the no.se from tl.o twisted po.si ion toward 
the midline. AVhcn tJiis is done, the hone on the narrow .side naturally 
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dura. Througli it a fine needle is introduced, carefully penetrating the 
dura and entering the subarachnoid space. A needle of any desired 
delicacy may be used, for the resistant structures have been penetrated 
by tiie guide. We have tried long slender needles of 0.4 nini. diameter. 
This is the caliber of fine hypodermics. Cerebrospinal fluid ivill not 
flow back tiirougli sucli a needle, so it is difficult to be certain that tlie 
subarachnoid space has been entered. We have found 0.6 and 0.7 mm. 
needles verj^ satisfactory. 




r'ii?. 1 , — XcciUc guide, showing essentials of construction and manner of application. 

Tliird, the spinal puncture is made, and the ancstlictic solution i.s 
introduced before the surgeon .serubs up. At least ten minutes tlicn 
pa.sses before the operation starts. It is a serious mistake to begin an 
operation before anesthesia is coinjdete. If the surgeon does not realize 
tin’s, the patient does. The only special equipment wliieii this procedure 
requires is a holder for the needle similar to the one illustrated (Fig. 2). 
Aseptic ideals are not saerifieed. but quite the revei’se. The work is done 
with absolutely sterile instrumenl.s, instead of imi)crfcctly sterilized 
hands. 


SPINAL ANESTHESIA IN AEABIA 

Paul Harhison, M.D., Kalamazoo, High. 

O PINAL anesthesia is mncli used in the Orient. It is not a perfect 
method, hut general anesthetics require a degree of skill often nn- 
a'cailable, and in addition frequently rob the operator of his only com- 
petent assistant, iloreover spinal anesthesia has real inherent merit. 
Its theoretical possibilities are very attractive. In the snharachnoid 
space the sensory nerves are assembled most conveniently. The tem- 
poraiy interruption of their capacity to transmit afferent impulses con- 
stitutes ideal anesthesia. In novocain Ave haA^e an extremely efficient and 
nontoxic agent for this purpose. 

But this collection of sensory nerves is protected by a bony encase- 
ment AA'hich is A^eiy complete, and the long slender aquarium in AAdiich 
they float contains also the medullary centers upon AAdiich life depends. 
Many difficulties result, and they liaA-e been onty partiallj^ overcome. 
The anesthetic solution must be introduced into the subarachnoid space 
Avithout injury to important structures. It must be brought into contact 
AAdth the neiTe roots AAdiich aa’C AA-ish to anesthetize, and, most difficult of 
all, its action must be limited to this desired area. Once out of control, 
it AAdll quite certaiiilj’- cause occasional deaths by paralyzing the medul- 
lary centers. The fundamental difficulties of spinal anestiiesia are thus 
three, all of them problems in simple mechanics. 


THE SPINAL PUNCTURE 

In the midline behind are foramina tlirougli AAdiicli the spinal needle 
can be introduced into the subarachnoid space. In tlic lumbar region 
this is easily done, and a simple spinal puncture is a fairty precise and 
reliable procedure. It is best considered in tJiree steps. 

First, the site of the proposed puncture is carefully anestlietized. 
"With a fine lypodermic needle, a AAdieal in the skin is made, no larger 
perhaps than the cross section of a lead pencil. Immediate!}' under this 
the subcutaneous tissues are infiltrated. This same fine needle is then 
inserted for one inch betAveeii the vertebral spines, and 1 or 2 c.c. of 
novocain solution are deposited. The spinal puncture is then entirely 
painless, the patient suffering no discomfort, even if the search for an 
opening is prolonged. This is a point of real importance for tlie morale 
of the patient depends upon it. 

Second the toiurh and resistant .structures Avhich overlie the dura are 
best penetrated by means of a substaiffial holIoAV guide AA-hich projects 
from the midpoint of a 6-inch bar (hig. D- The length of the guide 
itself is about 3.5 cm. The point of this guide is brougl.t close up to the 
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is usually satisfactory. Three and one-half cubic centimeters was found 
ideal for a cholecystectomy. The same dose was adequate for a splenec- 
tomy, but not quite ideal, for a little pain was felt when adliesions to the 
diaphragm were freed. 

"When the spinal puncture is made below the level of the second lum- 
bar vertebra, no great delieacy of technique is required, for at these 
levels the subarachnoid space contains nothing except the cauda equina. 
The needle may be introduced brusquely, for the fluid-filled cavity is one- 
third inch deep, and, even if we di-ive clear across it and impinge on 
the vertebral body opposite, no great harm is done. Higher up the 
situation is veiy different, for the distance between the dura and the 
posterior surface of the cord is onlj^ 1.5 to 2 mm. This is space enough, 
but it requires careful work. The guide described above we have found 
particularly useful here, for with it in place the careful introduction of 
a delicate needle is not difficult, and so far as we Imow there have been 
no injuries to the cord Avith this teclmique. 

The needle must be introduced carefully; also the solution must be 
injected slowly. The clinic routine is 1 c.c. in fifteen seconds. Intro- 
duced so, the solution sinks downwai’d in a unifonn way. The process 
can be readily observed in a test tube. There is little or no tendency 
for currents in the cerebrospinal fluid to carry such a slowly injected 
anesthetic toward the head. 

PREITSNTION OF THE SOLUTION’S SPREAD 

The means available for keeping the anesthetic solution within bounds 
are imperfect and unsatisfactoiy. A solution accurately of the same 
specific gravitj' as the spinal fluid would have no tendency to move about, 
no matter how much the patient’s position might bo changed. "We have 
no such solution. The next best thing is a solution which is heavy, for 
we know just where sucli a solution wiU go. With the patient in the 
sitting position it sinks downward and anesthetizes verj^ thorougJily 
evei-jflhing below the point of its inti’oduction. 

AVhen this is impossible we introduce it with the patient lying doira. 
It is introduced between the second and third lumbar spines, and, when 
the patient is turned on his back, gravity carries it into the concavity of 
the doi-sal spine. This would seem to offer much greater opportunities 
lor an uncontrolled diffusion of tlic solution upivards. In actual prac- 
tice, however, we have not seen a dangerous uncontrolled diffusion of 
that sort. Evidently, if gross movement of the wliole body of the anes- 
thetic solution can be prevented, diffusion is not marked. Tlic cei-ebro- 
spmal fluid stretclies for 14 inches in a thin sheet not more than 2 mm. 
thick. If isotonic solutions are used, diffusion currents arc .sluggish, and 
after twenty to thirty minutes all further diffusion is stopped by the 
fi-xatiou of the injected novocain in the nervous tissues. If shifting of 
the mass of solution is prevented, we regard the danger of diffusion 
ujiwards as very slight. 
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SURGERY 


THE PLACING OF THE SOLUTION 

The ideal would be, first, the introduction of the spinal needle at tlio 
point where the action of the anesthetic solution is desired, and, second, 
the deposition there of a solution similar in specific gravit}’’ to the spinal 
fiuid. Unfortunately, we can do ivith certaint}' neither of these two 
things. In the lumbar region it is easy to introduce the spinal needle, 
and with care the lower two or three interspaces of the dorsal region can 
be penetrated in most instances ; but for work in the upper abdomen we 
need an anesthesia which extends to the level of the fourth dorsal seg- 
ment, and the introduction of the needle at such a level is veiy difSeult. 
In at least 50 per cent of our eases we find it impossible, and recourse 
must be had to other means. 




Piff. 2. — Spinal needle holder, the use of which allows aseptic puncture witliout tlio 

usual precautions. 

A solution accuratel.v identical with the spinal fiuid in specific gravity 
is still further from reach, for tlie specific gravit}’" of the spinal fluid 
varies at least between 1,004 and 1,008 in normal people. It is impos- 
sible therefore to introduce a solution of cxactlj' the same specific gravity 
as the spinal fluid. The best we can do at present is to place the patient 
in the sitting position and introduce at the highest point of the pro- 
posed anesthesita a solution whieli, being heavier tlian the spinal fluid, 
will sink domiward and anesthetize all the nerves below that point. 
This is a veiy precise and reliable method when it is possible to make 
the puncture at the desired point, but, as has boon mentioned above, 
■when high anesthesias arc required for work in the njiiier abdomen, in 
about one-half of our cases we find entrance at the suitable point im- 
possible. 

In such cases the patient is laid on bis side and the piineture made be- 
tween the second and third lumbar spines. The introduction of the 
solution is easy, and. when the patient is turned on his back, the anes- 
thetic solution gravitates into the doi-sal curve of the spine and reaches 
the upper dorsal segments. Its extension tow.nrd the head is not under 
precise control, but in a general way is determined by the amount intro- 
duced and the position given to the patient. The resultant anesthesia 
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SDEGERY 


We have termed tliese the mechanical problems of spinal anesthesia. 
In addition there are pharmacologic problems, a number of them. 

THE ANESTHETIC DRUG 

Spinal anesthesia is sinijily a special fonn of conduction anesthesia. 
Any local anesthetic can be used, and most of them have been. Novo- 
cain, hoivever, has largely displaced the othei’s, for it is almost ideall.v 
nontoxic and nonirritating. "When an anesthesia of an hour or an liour 
and a quarter is sufficient, there is little reason for looking further. 
When long anesthesias are required, nupercaine is probably the best 
drug we have. 

DURATION OF THE ANESTHESIA 

When brought into contact with the nerve roots in a concentration of 
1 per cent, novocain affords an anesthesia lasting about one and one- 
fourth hours. It is to be remembered, however, that, when an anestlietie 
solution is injected into the subarachnoid space, it mixes with the fluid 
already there. Two or three cubic centimeters of a 1 per cent novocain 
solution injected into the subarachnoid space will anesthetize nothing. 
Introduced in large quantity, it is an effective anesthetic. Boehler,' 
whose work on fractures has become so famous, uses nothing else. Col. 
Pandali,“ of Sladras, India, has used this solution in hundreds of cases, 
and in quantities up to 20 e.c. Used in this way it is doubtless present 
about the nerve roots in practically its original strength. 

As can be seen from Table I, 3 e.c. of a 5 per cent solution of novocain 
introduced between the tenth and eleventh dorsal segments, and gravitat- 
ing downward to be mixed with the cerebrospinal fluid below that point, 
affords a solution of praetieallj’ 1 per cent. As would be expected, tlie 
resulting anesthesia lasts about one and one-fourth hours. 

When the nerve roots are bathed in a novocain solution of 2 to 3 per 
cent, the anesthesia will last for two and one-half hours, and sometimes 
longer. In Muscat we induce this longer anesthesia in patients who are 
to be operated upon for liemorrhoids. The clamp and cauteiy is the 
routine operation, and, by prolonging the anesthesia to two and one- 
half hours, much postoperative pain is avoided. Three to tliree and 
one-half cubic centimeters of a 5 per cent solution is introduced between 
tlie third and fourth, or between the fourlli and fifth, lumbar si)ines and 
affords a concentration of 2 per cent around the nerve roots. Tlie result- 
ing anesthesia lasts for two to three hour.s. 

We very much want a two-hour aiiestlicsia for double licrnia eases. The 
anesthesia should reach to the umbilicus, and for that up to 10 e.c. of a 
k per cent solution is needed. It is the common impre.ssion that sucli a 
dose of novocain is dangcrou.sly liigh. TIic impression may be mistaken. 
Amounts as laree as this arc used in local ane.sthesia with no bad re- 
sults and the time of absorption of tlie drug is about the same in the 
two eases. However, the introduction of such large ainounl.s of solution 
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haps 10 c.c. of spinal fluid afforded almost complete relief, and there 
were no demonstrable aftereffects. Headaches following nupercaine 
anesthesia are accompanied by a rise in spinal pressure; those follow- 
ing a novocain anesthesia, by a fall in pressure. The introduction of 
5 to 10 c.c. normal saline solution will relieve a novocain headache, as we 
have had occasion to demonstrate a number of times. 

There are other possible causes for a headache. An acid reaction due 
to defective rubber tubing gave us a tremendous number of headaches 
on one of our medical tours. Learning from this, the anesthetic solution 
is set to a pH of 7.2. Weed and Wegeforth,® working on cats, found that 
the absence of calcium makes an injected fluid verj^ irritating to the 
meninges, so Ave add to all of our anesthetic solutions calcium chloride, 
0.024 per cent. The solutions are made up to be isotonic Avith the 
spinal fluid, and in cold Aveather they are Avarmed to body temperature 
before introduction. 

Our spinal anesthetic then is fundamentally a 5 per cent solution of 
novocain. This is practically isotonic, the exact figure being 5.48 per 
cent. To the 5 per cent solution of noA’ocain is added calcium chloride, 
0.024 per cent, and the Avhole set to a pH of 7.2. Lately we have filtered 
this solution through a Seitz serum filter No. 3. Such a filtration, ac- 
cording to Co Tui,^ is effective in i-emoving from intravenous solutions the 
factor AA’hich causes febrile reactions. This solution is so nonirritating 
that AA'e are able to use it in the out-patient department, sending the 
patient home immediately after the anesthesia has passed off. Occa- 
sionally, after tAventy-four to forty-eight hours, a moderate headache 
develops, but apparently ahvays in connection Avith malaria or some 
other additional cause. 


SUMMARY 

Anatomically, spinal anesthesia has almost ideal possibilities, and 
phaimacologically Ave liave in novocain an extremely satisfactory agent 
for realizing them. 

The most serious difficulties are mechanical; i.e., placing tlie anesthetic 
solution Avhere it is Avantcd, and preventing its spread into dangerous 
territory. 

The means in hand at present permit a large degree of success in using 
this method, and tlic indications for its employment are already Avide. 

hluch further Avork is needed before the full po.ssibilities of this method 
can be realized. 
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into tlie subaraclmoid space is of itself a somewliat shocking procedure. 
At the moment we are cautiously trying out 10 per cent solutions of 
novoeain. This is not an ideal solution, as will be discussed in a fol- 
lowing section, but it may be better than a nupercaine solution, which 
is the best available alternative. 

For long operations in the upper abdomen, we make no effort to use 
novocain. Nupercaine in a solution of 1 :1,600 affords an anesthesia of 
two hours. By using stronger solutions, this can be extended to four 
and even five hour’s. 

THE STABILIZATION OF THE BLOOD PKESSUKE 

The vascular tone of the body is maintained by centers in the medulla 
and that control is mediated through the sj'mpathetic system ; i.e., that 
part of the autonomic system whose fibers emerge from the spinal nerves 
of the dorsal and lumbar regions. So far as clinical experience can be 
trusted, it is the splanehnie area connected with the dorsal segments 
which is the important factor in maintaining the blood pressure. Anes- 
thesias which include only areas below the umbilicus affect the blood 
pressure very little. As a preparation for higher anesthesias, we inject 
% gr. of ephedrine subcutaneously just before the anesthetic solution 
is introduced. There are cases where this proves to be inadequate, and 
for such patients we provide an extra assistant who injects from 1 to 3 
minims of adrenalin solution every ten minutes as long as the anesthesia 
lasts. In these cases we have found it of great assistance to elevate the 
legs, the ordinary leg holders being used, and the legs raised perhaps two 
feet. We have seen no patients ivhose blood pressure could not be con- 
trolled by these means. 

In our experience the drop in blood pressure has been much the same 
no matter what anesthetic is used. It is a function of the anesthesia, 
and its severitj^ depends on the number of segments affected. During 
the period in which control by the vasomotor center is lacking, it is 
necessary to provide an adequate hormonal control, and adrenalin is the 
best drug we have for the purpose. 

POSTAKESTHETIC SEQUELAE 

We have seen very little bladder jiaralysis in JIuscat. Tlic only post- 
anesthetic sequelae of importance have been headaclics. ffppai’enlly 
these are due to the mild aseptic meningitis whieli follows every intro- 
duction of a foreign solution into the subaraclmoid space. Doubtlc.ss the 
less irritating the injected solution, the fewer the headaches. Novocain 
is the least irritating of the available anesthetics, and on that account 
it has come to be almost universally used. Nupercaine is more irritat- 
inrr I have seen the spinal fluid show a white count of 2,000 per cu. 
mm a few hours after such an anc.sfhcsia. The accompany!!ig hcad- 
achciwas severe, and the spinal pres.surc raised. The removal of per- 
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Table I 

Age Incidence op Cases "With Proved Carcinoma of the Bronchus 


Under 20 yr. 

1 

20 to 29 yr. 

2 

30 to 39 yr. 

5 

40 to 49 yr. 

IS 

50 to 59 yr. 

32 

GO to 69 yr. 

5 

70 to 79 yr. 

2 


cinoma of the lung. It is of interest to note that Kimura® in 1923 pro- 
duced lung cancer experimentally in rabbits and guinea pigs by the 
insufflation of tar fumes through a tracheal opening. If it can be shown 
that the incidence of carcinoma of the lung is actually increasing from 
decade to decade, it is possible that our daily contact udth tar in some 
form, such as the dust from tar covered roads and the fumes from incom- 
plete combustion of gasoline and oil, is a factor. 

Race. — ^Most of our cases are from Baltimore where there is a large 
colored population, but the ratio in our series of cases is 5.5 whites to 1 
negro. 

Pathology. — Primary bronchial tumors are almost invariably epithelial 
in origin. The two most common varieties are the squamous cell and 
the adenocarcinoma. In our group of cases a great variety of diagnoses 
have been made from biopsy specimens, such as medullarjq basal-cell, and 
mixed-cell carcinoma, cylindroma, angioendothelioma, thjunoma, etc. 
Some of these bronchial tumors have such a complex cellular structure 
that it is impossible to classify them more specifically than that they are 
epithelial in origin. We find, in agreement with Clerf and Cra-wford,-* 
that approximately 65 per cent of lung tumors are squamous-cell car- 
cinoma. On the other hand, Samson'^ reviewed tlie autopsy reports on 
100 cases of bronchogenic carcinoma and found 51 per cent were adeno- 
carcinoma; 19 per cent, undifferentiated epithelial grovdhs; and most 
of the other, 30 per cent, were the squamous-cell type. In addition he 
found 24 per cent of the squamous-cell tumors remained localized at 
their point of origin, usually growing by direct extension and in- 
volving only the ad.iacent lung or mediastinal lymph glands, and do 
not spread to distant parts of the body. In sharp contrast, the adeno- 
carcinomas metastasize frequently and most commonly involve the 
central nervous system, adrenal.s, liver, and mediastinal and abdominal 
lymph glands. Such a clear-cut differentiation would be of immense 
value in planning treatment if it were possible to remove a fragment 
of growth through a broncho.scope and determine the type with any- 
thing like tlie accuraey of hi.stologie .stndie.s at aufop.sy. Unfortu- 
nately, the only information we often get from a biopsy specimen 
is that the growth is either carcinoma, sareomn. or is benign. Wore 
valuable diagnostic and prognostic information is obtained from the 
history (pains .suggesting pleural involvement, symptoms arising from 



BRONCHOSCOPIC EXPERIENCES WITH LUNG TUMORS® 

Edwin N. Broyles, jM.D., and Gilbert E. Fisher, M.D., 
Balthwore, jMd. 

(From the Department of Laryr\gology, Johns Hophins Dospitat) 

' I 'HE older statistics indicate that carcinoma of the bronchus con- 
A stitutes 1 per cent or less of all malignant epithelial growths. With 
the more extensive use of the bronchoscope and biops}^ has come the 
realization that this figure is far too loiv and that the true incidence of 
primary lung cancer, which almost alwaj's begins in a bronchus, is 
approximately 10.5 per cent of all carcinomas in the bod.v. 

The following report is based on the stud}' of sixty-five bronchial 
tumors observed in the Bronehoseopic Clinic of the Johns Hopldns 
Hospital. 

ETIOLOGY' 


Sex . — ^LuharsclP in 1924 made a report on the incidence of carcinoma 
in various parts of the body, based on 86,216 autopsies. His statistics 
show that 8 per cent of all cancers in males and 2.5 per cent of all 
cancers in females arise in the bronchus. Our bronehoseopic and 
biopsy examinations show that carcinoma of the bronchus occurs five 
times more frequently in males than in females. Of 65 cases, 54, or 
83 per cent, were males and 11, or 17 iier cent, were females. 

Affe . — ^Like cancers elsewhere in the body, carcinoma of the bronchus 
is most common between the ages of 40 and 60 years, but it may occur 
in much younger persons. Duguid® in 1927 reported 107 cases, 8 of 
whom were less than 30 years of age. In our group of 65 cases the 
aA'erage age Avas 40 to 50 years. One patient Avas only 18 years of age 
at the time of his first symptoms. He had pain in the right side of 
his chest, a dull percussion note over the right loAver lobe, faint breath 
sounds over this area, hemoptysis, and occasional chills and fever for 
a A'ear preceding his admission to the hospital. Bronchoscop.v shoAved 
a groAvth and some purulent discharge in llie bronchus leading to the 
right loAver lobe. A piece of tissue Avas removed for diagnosis and 
proved to be basal-cell carcinoma. The entire right lung Avas excised 
in November, 1936. He made an uncA-enlful i-ccovei-y, and, Avhen last 
seen in August, 1938, he had no pain, cough, or cA'idence of hin,r . 
faction, and Avas active as a student in one of the universitie.s. 

Table I sIioavs the distribution by decades of our group of 65 eases. 

Occupation.— ^cither a revicAV of the literature nor a study of our 
case records shoAVS any proved relation.ship between occupation and car- 
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in the young and the old, and finally that thoracic surgery has made 
such rapid strides that excision of a lobe or an entire lung now offers 
the best chance for recovery. 

Postoperative complications are becoming less frequent. The end 
result depends on an early diagnosis and operation before the growth 
has spread to the pleura, mediastinum, or distant parts of the body. 

It is interesting to note in Table III that almost evexy one of our 
patients with lung neoplasms had fever and cough, and many had 
pain in the chest. "Without the aid of roentgen rays and bronchoscopy 
the recognition of lung tumor in the early and operable stage would 
be impossible. 

Table III 

The More Common Clinical Findings in Our Group of 65 Cases 


Fever 9S% 

Cough 95% 

Pain 16% 

Expectoration 75% 

Hemoptysis 66% 

Weight loss 65% 

Dullness and diminution of breath sounds 60% 

Dyspnea 55% 


Bronehoscopy enables the examiner to obtain a direct view of the 
growth (in 75 per cent of the eases in Jackson’s series) and to remove 
a piece of the suspected tissue for histologic examination. Even xvhen 
the growth is located in a small bronchus in an upper lobe and cannot 
be seen through the bronchoscope, the infoi’iiiation as to the extent of 
the growth and the tj^pe of organism, if there is a complicating infec- 
tion, is of inestimable value to the thoracic surgeon in his pi'eoperative 
and postoperative treatment. Constant pi-actice with a trained group of 
assistants is essential for accurate diagnostic work with the broncho- 
scope. In this series of 65 cases of lung tumors, 53, or 80 per cent, 
were diagnosed by bronchoscopy and 92 per cent by the combination 
of bronchoscopy and x-ray. 

Treaimcnt . — In the lungs, as elsewhei'c in the body, the first requisite 
for successful treatment of malignant growth is an early diagnosis. In 
tlie past radiation therapy has been unsuccessful, but there is no doubt 
that with the perfecting of more and more penetrating rays and in 
conjunction with lolxectomy and pneumonectomy it will ultimately 
!>lay an important part in the ti'eatmcnt of lung cancel’. In this gi’oup 
all cases treated with x-ray and I’adium alone have died (six cases). 

In rai’e cases it is possible to excise through the bi’onchoscope an 
endobronchial gi^owth® (Jackson's case is well nineteen years later) or 
coagulate it with a high frequency current. One of our patients ti’catcd 
m this way was first seen in 1930. He had increasing difficulty in 
breathing for a year. On account of the cough, wheezing, and abun- 
dant bronchial mucus he had been treated for asthma. Bronehoscopic 
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metastases, physical examination studies, contrast x-ray of the bronchi, 
x-rays of the lungs and hones, especially the A’ertehrae) than fi’om 
histologic study of a biopsy specimen alone. 

A squamous-cell carcinoma is more resistant to roentgen ray and 
radium therapy, but, due to its tendency to remain localized and to 
metastasize infrequently to distant parts of the body, it is more 
amenable to surgical excision than some other types of lung tumor. 

Table II 


Histologic Cl.^ssificatiox of Our Series of G5 Broxchial Tumors 


Squamous-cell carcinoma 

42 

Adenocarcinoma 

5 

, Basal-cell carcinoma 

3 

Oat-cell bronchogenic carcinoma 

1 

Medullarj’ cell carcinoma 

1 

Prickle-cell carcinoma 

1 

Mixed-cell carcinoma 

1 

Undifferentiated 

s 

Angioendotlielioma 

: 

Cylindroma 

1 

Thymoma 

1 


Diagnosis . — The size, location, type of groAvth, and presence or 
absence of a secondary pyogenic infection in the lung are the condi- 
tions responsible for the clinical symptoms of lung tumors. The most 
common sj^mptoms are due to bronchial irritation, such as cough, ex- 
pectoration, and hemoptysis; irhile the most common signs, atelectasis 
and dyspnea, are due to bronchial obstruction. The first symptoms of 
a new growth in tlie lung may be chilly sensations, slight fever, general 
malaise, cough and expectoration often blood tinged following a slight 
respiratory tract infection; or shortness of breath on exertion, 
wheezing, and other symptoms suggestive of asthma. 

The history and physical examination are important for differentiat- 
ing between lung tumor and other conditions which may simulate it, 
such as certain types of pneumonia, broncliieetasis or lung abscess, 


svphilis, fungus infection, and tuberculosis; but tlic most valuable 
diagnostic measures are fluoroscoiiy, roentgenograms with and without 
contrast filling of the bronchi and bronchoscopy, with removal of a 
piece of the tumor for histologic examination. If a bronclioscopie 
examination is unsuccessful for the definite diagnosis of a lung tumor, 
an artificial pneumothorax may be of the greatest aid both from an 
x-rav and bronclioscopie standpoint. This is also true for difficult 
forei'>-n bodies. The blood and air eontent of the lung is greatly 
reduced and the entire lung eollap.sed in toward the main bronchi. 

It is of iirime importance for phj-sicians to realize that carcinoma 
nf the Inn" is not uncommon, that in the early stages it may simulate 
less .serious maladies, that it should be thought of and excluded both 
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8. Bronchoscopy and x-ray studies are the greatest aids in making 
a diagnosis. 

9. Surgical removal of the affected lobe or lung appears to offer the 
best therapeutic results. 
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examination showed almost complete tracheal obstimction due to a 
growth. It was located Jnst above the bifurcation, bled easily when 
touched with a cotton-tipped applicator', and a biopsy specimen proved 
it to be a squamous-cell, pearl-forming epithelioma. After the first 
coagulation treatment, which was done under local anesthesia, there was 
increased obstruction due to swelling and mucus, and on the following 
day a massive collapse of the entire left lung. The acute srunptoms 
gradually subsided, and, although the grondli has never entirely disap- 
peared, it has been easil}* controlled during the past nine years by two 
or three coagulation treatments a year. There has never been any evi- 
dence of extension or metastasis. As soon as good breathing space was 
established, the patient rapidly regained the thirty pounds in weight he 
had lost and was able to resume his work as a carpenter. Fulgiu'ation 
through the bronchoscope would be of no value in the treatment of a 
grondh that was invading the surrounding tissues or spreading to other 
parts of the bod}'-. Eapid progress has been made in the technique of 
lobectomj’- and pneumonectomy. Although the first successful one-stage 
pneumonectomj' was reported by Graham and Singer" in 1933, it is 
now becoming a commonplace operation in the larger thoracic surgery 
clinics of this country. 

In this group 20 per cent, or 13, were thought to be operable from a 
general diagnostic study, but in only 38 per cent of this number was tlie 
surgeon able to remove the growth successfully. All thoracic operations 
in this series were performed by Dr. William F. Kienhoff, Jr. In a re- 
cent paper® he reports 20 pneumonectomies for carcinoma with a 
mortalitj’- of 10 per cent. 


CONCLUSIONS 

1. An increasing number of reports suggest a greater relative fre- 
quency of primal'}^ carcinoma of the bronchus than has heretofore 
occurred. 

2. The ante-mortem diagnosis of primary carcinoma of the bronchus 
has increased in the Johns Hopldns Hospital, simultaneously with the 
beginning of an active bronehoscopic clinic. 

3. Primarj' carcinoma of the bronchus occurs most frequently be- 
tween the ages of 50 and 60 years. 

4. Males are affected more often than female.s, in a ratio of 5:1. 

5 Squamous-cell carcinoma and adenocarcinoma are the two most 
common types of malignancy encountered in primary carcinoma of the 

bronchus. 

6 Squamous-cell carcinoma would appear to otter tlie iicst prognosi.s, 
because of its characteristic spread by direct contimiify, rather than 
bv widespread metastases. 

‘t Fever, cough, e.xpcct oration, pain, and hemoptysis are tlie more 
common signs and .sj-mptoms. 
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8. Bronchoscopy and x-ray studies are the greatest aids in making 
a diagnosis. 

9. Surgical removal of the affected lobe or lung appears to offer the 
best therapeutic results. 
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Biliary Tract Surgery and the Bad Risk Case 


P REVENTION . — In a discussion of this important subject, it seems 
worth wliile at the beginning to take into consideration some of the 
factors dealing with the prevention of the bad risk patient witli biliary 
tract disease. Most of these sei-iously ill patients could have been oper- 
ated upon more safely earlier in the course of their disease. The fault 
usuallj' lies in the misunderstanding of the serious consequences that 
may come from delay. This, to be sure, is more often the patient’s atti- 
tude towards his illness than the physician ’s negligence. The individual 
confuses types of abdominal pain, indigestion, even weight loss and 
jaundice, with functional disorders that may clear up spontaneously. In 
many instances, there is delay in calling the pliysician and even after he 
is consulted, the patient may refuse to accept his advice concerning hos- 
pitalization and, particiilarly, eoneeimiiig operation. On the other hand, 
it must be admitted that some patients become bad risks for snrgerj 
due to the procrastination of the physician in charge. The diagnosis is 
not always obvious and one can hardly criticize with too mucli emphasis 
the natural reaction on the part of the physician to save his patient an 
expensive hospitalization and a dangerous operative procedure. Oji the 
other hand, it is fair to say that should pliysicians urge their patients 
to submit to hospitalization, where proper study and early evaluation 
could be made in diseases I'eferable to tlic biliary tract, bad risk cases in 


this group would appear loss often for treatment. 

The proper preoperative preparation of a patient witli severe biliary 
tract disease may change him from a bad risk into a good one, or at least 
from a poor risk into a better one. When one considers the number of 
articles that have recently been published urging immediate operation 
"for aeutc cholecystitis, we can easily imagine tliat this may lead to mis- 
interpretation bv a irreat many surgeons. I doubt it anyone really 
means immediate operation in all patients with acute eliolecystitis, re- 
crardless of the duration of the di.sea.se and the state of dehydration. If 
these patients arc seen within the finst forty-eight hours of the onset of 
svmptoms, they are likely to be good risks at that time and one mav 
subicct them with safety to immediate o,.erat.on. On the other hand. 

SL., 

; 

Cu es renllv mc.,n l,.v im.ne.lfnlo .s early 
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A considerable proportion of the bad surgical risks in this group ap- 
pearing for treatment in a large general clinic are patients who have 
been previously subjected to surgerj’^ on the biliary tract. This brings up 
so vividly to our minds the casualness frequently demonstrated in biliary 
tract surgeiy that it seems worth while to mention it here. Whatever 
operation one attempts on the biliary tract, it must be one that does not 
leave the patient in a worse state than he was in prior to the procedure. 
Thus, acutely swollen gall bladders might often be more safely drained, 
since edema surrounds the duets in such a Avay as to make them difficult 
to expose and many stages of inflammation contribute markedly to in- 
creased bleeding. That these factors increase the risk cannot be denied. 

In the subacute and chronic gall bladder one may do well to consider 
the frequency with which anomalies of the ducts and arterial supply 
occur. Under no circumstances, without complete visualization of the 
ducts, should one clamp the cj'stic duct prior to the removal of the gall 
bladder. So often one is confronted with an anomalous situation that 
it is not surprising that occasionally irreparable damage to the common 
duct or hepatic artery takes place during cholecystectomy. Except in 
those cases where exact visualization of the hepatic ducts, the common 
bile duct, the C3’'stic duct as well as the cj^stic artery is possible, one 
should not attempt to remove the gall bladder from below upward. In 
patients appearing with gall stones or cholecj’'stitis in a large general 
hospital, this rule would effect about one-half of the patients operated 
upon.. Adhesions and inflammatoiy reaction in the region of the ducts 
makes it difficult to expose them without some bleeding. Although this 
in itself is not serious, it does interfere with the accurate identification 
of structures. The operation from above dovmward can be greatlj' 
facilitated by producing an artificial edema by the injection of salt solu- 
tion beneath the serous coat of the gall bladder. Tlie veins, running 
from the gall bladder directly into the liver, can be accurately secured 
and tied separately. After the gall bladder has been detached as far 
down as the ampulla, the liver can then be retracted and the remaining 
portion of the dissection carried out under direct vision so that the c.vstic 
artery and the cj’stic duet can be completely separated from the sur- 
rounding structures and secured without any danger of tenting the 
common duct or injuring the he])atic artciy. This method of procedure 
has another distinct advantage in that it allows a more accurate preserva- 
tion of a cuff of the serous coat which can bo sutured over the raw .sur- 
face of the liver at the close of the operation. So often in removal of 
the gall bladder from below up, the attempt to save an adequate portion 
of the serous coat is unsuece.ssful, since this structure has a tendency to 
peel completely away from its liver attachment, lly careful peritoncal- 
ization of the gall bladder bed, one maj' prevent ,a future serious risk 
case since adhesions between the duodeinnn and the liver iiiaj' complicate 
any iiroee<lure that has to be carried out in this i-egion at a later time. 
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Plan of Procedure . — ^When the bad risk case appeal's for treatment, 
one then is confronted with the problem of what can be done to restore 
him to normal health. The historj’’ of the patient should include the 
type of onset of illness, ivliether it was sudden or gradual, and the 
degree and character of pain, if any. One also ivishes to learn about 
previous episodes of discomfort or pain in this region, indigestion, 
flatulence, etc. Of less importance is the question of previous infectious 
disease, such as tj’^phoid fever or influenza. One should try to get the 
operative note of any previous operation, since it is helpful to learn 
whether or not the gall bladder was removed and if the common duct 
was explored. 

A proper evaluation of the risk is next in order. The age and general 
condition of the patient, complicating disorders, and the present nutri- 
tional state are of utmost importance. It is a dangerous rule to set 
aside eei’tain individuals as hopeless from the standpoint of relief as is 
frequentl3^ done. One must remember that painless jaundice ma.v be 
due to a stone in the common duet and that long respites from obstruc- 
tion of the duct bj^ carcinoma of the head of the pancreas can be ob- 
tained bj’’ a re-establishment of contimrity between the gall bladder and 
the intestinal tract. 


General measures of preparation for surgery in the poor risk case arc 
well understood. People who cannot partake of food by mouth may 
have their appetites improved b.y the correction of some of their chem- 
ical faults. Often in jaundiced patients this maj' be brought about by 
feeding another patient’s bile or to a less degree b.v dissected animal 
bile or bile salts. In some extreme cases it is woith while to consider 
doing a jejunostoinj" for feeding as a preliminary step; this makes it 
possible to improve the risk very materially for a major procedure in 
the region of the liver and panereas. The water-soluble vitamins arc 
of great importance in helping to restore these patients to a state of 
nutrition compatible with major surgery'. 


Certain special preparations are frequently in order; the most strik- 
ing of these is vitamin K and cholic acid in the deeply jaundiced pa- 
tient. This may be carried out by a variciy of ineasurcs ; if can be done 


bv food if the patient can eat; it may be done by giving vitamin K and 
bile salts by mouth or by jejunostomy. Pcecntly, ihc .syjifliotio vita- 
min K in the form of the naphthoquinone derivatives' lias been made 
available. This substance works very quickly in compari.son to the e.v- 
traets previouslv used, so that now the prothrombin level can be elevated 
to* a normal phase within a period of from one to three day.s. This will 
.shortlv become standardized to a point where accurate laboratory deter- 
minations of the prothrombin level will not always be necessary. Even 
now, one would be justified under certain circumstances n, giving large 
doses of vitamin K and cholic acid or its cbern.eal substitute to a jaun- 
diced patient for a definite period of time prior to operation without 
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accurate laboratory control. One must not overlook the fact that the 
prothrombin level drops immediately after operation so that there should 
be a high level prior to operation, and the vitamin K and cholic acid 
should be continued immediately after operation. In very sick patients 
not likely to he able to take mouth feedings soon after operation, a 
jejunostomy for feeding should he supplemented. 

Logical Surgical Approaches . — In dealing with the bad risk case, one 
must keep in mind the importance of having the surgical procedure out- 
lined in accord with the patient’s condition and his ability to withstand 
surgerjL The commonest and perhaps most important factor has already 
been mentioned, the proper management of the aeute cholecystitis with 
or without gangrene. Although our figures at the hlassachusetts Gen- 
eral Hospital would indicate that the mortality in simple drainage of 
the gall bladder was three times as high as in cholecysteetomy,= it does 
not give a true value to the procedure. In our eases drainage was done 
only on those patients who were exti’emel}’^ old and feeble or in very 
late stages of their disease. Some of them were moribund at the time 
of operation, and others had already perforated, causing a localized 
abscess formation or some generalized infection to the peritoneal ca-snty. 
In spite of this statistical figure, one cannot help but feel that in many 
eases of acute cholecystitis simple drainage of the gall bladder ma}' be a 
life-saving procedure. Under tliesc circumstances, one need make no 
apology for this attitude, accepting witliout any hesitation the probabil- 
ity of a future cholecystectomy. 


In the bad risk patient with jaundice one sliould be careful not to 
remove tho gall bladder as the first step of the procedure. One should 
make sure that he is dealing with a remcdialjle condition, such as stone 
in the common duct, before he docs a cliolecystectomy. If the gall blad- 
der is markedly distended and if it contains bile with pigment in it and 


if there is thickening in the region of the liead of tlie pancreas, it is far 
wiser not to remove the gall bladder until the cause of the obstruction 
is definitely ascertained. This frc(iucntly necessitates emptying the gall 
bladder with a suction trocar as a i)reliminary procedure in order to 


allow proper exposure and exploration of the ducts. At times, one mav 
use from within the duct a small sharp curette such as used for an endo- 
metrial biopsy to obtain from the region of the paj)illa of Yater a fraii- 
mont of tissue which the pathologist can examine immediately and 
establish definitely the pre.senec of malignant disease. Ilaviim defer 
mined that one is dealing with tho type of obstruction that cannot be' 
immediately relieved, continuity between the gall bladder and the 
ga.stroinfestinal tract can be done, thus giving the ])atienf a rc.snite from 
l,is obstructive jaundice. One may fed th.at the le.sion is favorable for 
resection and plan a multiple stage resection of the entire area as de 
scribed by Y hippie, Parsons, and Mullins.^' 
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Bepair of injured duets lias been thoroughly discussed bj* Walters/ 
Lahej'/ and otliers and eannot be taken up in any detail liere. If one 
can be fortunate euougli to have a patient referred early after injury to 
the common bile duet, one may Avell be able to re-establish continuity 
bj’’ an accurate end-to-end suture ; tliis, after all, is the simplest and best 
method of procedure. One cannot do plastics on the duct ivitli anj- 
assurance that constriction vill not result in the future ; however, when 
possible, it should always be tried, since it re-cstablislies continuity in a 
more normal fashion. One ivislies to avoid, if possible, anastomosis be- 
tween the duct and tlie gastrointestinal tract, since under these circum- 
stances an ascending cholangeitis is so apt to occur. This has been 
forcibly brought out by Eliason and Johnson” and others. However, if 
the injury has been of long duration, one will usuallj’^ find the distal 
segment of the duct a fibrous cord with so little lumen that a plastic 
repair between the proximal and distal ends is impossible or at best 
unsatisfactory. Wilson" has recentlj' devised an ingenious method of 
anastomosmg the proximal segment of the common duct to a tunnel in 
the anterior wall of the stomach. This is so fashioned that reflux mate- 
rial from the gastrointestinal tract into the biliary tree is unlikely and 
this will probably become a popular procedure. AVhipplc® has recently 
advocated the use of the free end of the divided jejunum for anastomosis 
to the gall bladder. This is done in such a fashion that tlie peristaltic 
waves in this segment of jejunum is in the direction of the intestinal 
tract. The proximal segment of jejunum is implanted into tlie lateral 
surface of the bowel at a lower level after tlic method of Eoux. Such an 
anastomosis can be accomplished between the jejunum and the proximal 
end of the common bile duct and, if a tube is used over which to make the 
anastomosis, the suture can be accurately accomplished. lu one instance, 
at least satisfactory function was established by this procedure and we 
believe it offers one of the better methods of re-establisliing continuit.v 
between the duct and the gastrointestinal tract. The older methods of 
anastomosis betAveen the end of the duet and the side of the duodenum 
(lateral anastomoses between these structures, etc.), I believe, Avill con- 
tinue to result in a veiy high percentage of cholangeitis and for this 
reason should be utilized only when one of the more logical procedures 
cannot be carried out. One should mention the implantation of biliary 
fistulas into the gastrointestinal tract. The fiist ease reported by AVil- 
liams and Smithwick” was successful, since it avos in a young bo.A’ Avitii a 
congenital obstruction to his common duct. Jfost of these procedures, 
hoAA°ever, have been carried out on adults who have had destroyed com- 
mon ducts, and many of them haA'C failed due to a gradual fibrosis of 
the sinus tract. 


In conclusion, I Avish to stress the importance of careful surgery on 
the biliarv tract at the primarj- operation, thus preventing a certain 
number of bad risk cases. Also, I wish to urge early exploration in pa- 
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tients with questionable lesions. Opei'ation is too often looked upon as 
a last resort. The bad risk case having appeared, he must he carefully 
studied, carefully evaluated, carefullj’’ prepared for operation ; and when 
he is subjected to surgery, it must he borne in mind that the procedure 
chosen must he in accordance “with the patient’s ability to withstand it. 
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On the Misuse of “Meticulous” 

“. . . if thou be meticulous, thou dare not see blood drawn. . .” 

— Old Scotch Chronicle. 

'~PO THE medical cliche e.xpert, no scientific paper or discussion is 
projicrly written unless it has described tlie “meticulous technique” 
or has emphasized the “need for meticulousness.” He seems unac- 
quainted with the fact that “meticulous” is derived from “metus” 
meaning fearful or timid and that “meticulous” according to Webster 
implies needless caution, finical hair-splitting, and old-maidish hyper- 
critical senseless devotion to details. With alisolute disregard for true 
meaning, lie uses “meticulous” to infer accurate thoroughness or studi- 
ous precision. The Autocrat of the Breakfast Table called this “ver- 
hicidc” or “the violent treatment of a word with fatal results to its 
legitimate meaning.” And “tlie quc.stion i.s,” said Alice, “whether 
you can make words mean so many different things.” 

Henekcn in The American Lanejuatje classifies “mcfieulous” as a 
vogne-word or counter- word; tlial i.s to say, a novelty which is worked 
so hard and in so many situations that it lo.ses all definite moaning. 
The offending medical authoi-s not only copy oi)inions of all sorts from 
eaeli other, hut they reproduce words and phrases and transj)lant them 
into their current articles. Wor.st of all, they imitate grammatical 
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blunders and give them new life by repetitious misapplication. This 
prevalent vogue for “meticulous'’ is a good illustration and reminds 
one of Tennyson’s 

“Wild words wander liei-e and there; 

God ’s great gift of speech abused. ’ ’ 

It would be instructive (though too tedious) to seek the earliest im- 
proper use of “meticulous” in some journal where a careless medical 
author introduced this high-sounding, mouth-filling adjective to a mean- 
ing it had never borne before. If he had thought instead of “circum- 
spect,” wliich carries the meaning he intended, and had followed Sir 
Thomas Browne’s adidee to “move eireiunspeetly, 2iot meticulously,” 
how much more scientifically accurate his phrase would have been. 

So much attention is here devoted to one word because it is a most 
characteristic fault of modern medical literature. Almost eveiy book, 
monograph, or lecture repeats this error until it seems that all doctors 
must consider themselves timid old maids afraid of the sight of blood 
or fearful of every procedure they perform. Perhaps if thej" under- 
stood the proper meaning and application of “meticulous” they would 
discontinue its use altogether or at least restore it to its original lexico- 
graphic status. 

—Walter G. Stud:, M.D. 

San Antonio, Tex. 



Recent Advances in Surgery 


Conducted by Alfred Blalock, M.D. 


SOME CUEEENT PEOBLEMS OP ANESTHESIA 
Henry K. Beecher, M.D., Boston, SLvss. 

(From the Anesthesia Service, the Massachusetts General Hospital) 

' I ’HE material covei’ed here is based chiefly on that catalogued in Index 
^ Medicns in the three-jmar period from the middle of 1936 to the 
middle of 1939. AVhile work appearing prior to the first date has often 
been referred to, no attempt has been made to include material cata- 
logued after June, 1939. 

Most of the work included in this review has, if not direct clinical 
interest, at least fairly close clinical implications. Occasionally, how- 
ever, new and stimulating fields which do not fit either of these categories 
are referred to in some detail, for background. 

GENERAL ANESTHESLV AND THE NERVOUS SYSTE.U 

Probably the greatest single problem of anesthesia concerns the 
changes produced in the nervous system by anestlietic agents. Until 
these effects are better understood, the administration of anesthesia and 
the evaluation of anesthetic agents must continue, to a great extent, on 
an empirical basis. The importance of this problem justifies some 
consideration of it here. Much work of a fundamental character whicli 
might logically be included here, but which cannot be, because of space 
limitations, is described in a review by Scevers (1939). 

Ancsihctic Potency . — 

Potency and Constitution of Agent: The problem of anc.sthetic 
imtency and its relation to the pre.scnce of single and doul)lc bonds be- 
tween carbon atoms has licen considered by Burger (1937) in relation to 
the Baeyer-Thiele theory of partial valencies. The highly speculative 
nature of tins pnpcv cxclndes a detailed coJisi deration of its content here. 
Burger has raised again an old (lucstion: Have we any right to a.ssume 
that the thing we eall narcosis or ane.sihcsia has a single meehani.sm of 
production? It is possible that anesthesia refers to a variety of different 
kind of events which have one feature in common, the reversible paralysis 
of the nervous system. Even a eui-sory ajipraisal of the literature on 
(he sul»jee( makes it api)aren( that the proce.ss one observer is studvimr 
based u]ion his erit<‘rion of narcosis may not be at all the same proce.ss 
another man studies based upon a different criterion. On the basis of the 
rather uieauer evidence available, it is not jmssiblc to state doirmat- 
ically that a general theory of anesthesia must be found that will 
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include the action of all agents 'ivhicli produce reversible jiaralysis 
of the central nervous system. The desired end effect may be pro- 
duced by a number of fundamentally different processes. One must 
be at least somewhat guarded in listing as “incompatible” various 
“theories” of anesthesia. 

In a further effort to correlate chemical constitution of anesthetic 
agents with the electrical phenomena of the cerebral eorte.x, Beecher 
(1939, 1940) has studied the anesthesia produced bj' a homologous series 
of seven aliphatic alcohols, starting with methyl. The same levels of 
anesthesia have been used for comparisons. A correlation between tlie 
number of carbon atoms present in each of the alcohols and the fre- 
quency of the cortical electrical waves has been demonstrated; the 
frequency is slowed with an increase in the number of carbon atoms; 
that is, presumably, with increase in anesthetic potency of the anes- 
thetic agent. Evidence confirmatory of this has been found in a 
comparison of the cortical effects of primary and tertiary forms of the 
alcohols; anesthetic potency parallels, and appears to be related to 
slowing of the frequency of the cortical potentials. 

llBien Hjort, deBeer, Buck, and Ide (1935) compared a homologous 
series of ureas, they found that their hypnotic potencies increase 
approximately twofold for each addition of a CH~ group in the aliphatic 

portion; that in general ■ distribution eoefiicients parallel 

water 

hypnotic potency and to.xicity; and that the more potent unsymmetrical 
alkylaryl ureas are more effective in lowering surface tension. In this 
connection it can be said that the steepness of the curve, or the rate 
of change of surface tension with the natural logarithm of the concen- 
tration, is proportional to the excess of solute adsorbed at the surface. 
In conjunction with this, it is interesting to cite the work of King, 
Hall, Andrews, and Cole (1930), who find that narcotic activity 
(measured by liminal concentration) parallels the adsorption value at 
a paraffin-water interface. Hiller (1927) has .shown that nareotie.s, 
while producing anesthesia when acting on the surface of amoebae, 
do not when injected into them. 

In simple ureas, physical rather than chemical ])roperfics influence 
hypnotic action. 

As a result of their study of a large scries of ureas. Buck, Hjort. 
and deBeer (1935) state that in the alkyl ni'cas molecular weight is 
a determining factor in hypnotic effectiveness, ns with the aliphatic 


alcohols. 

In a study of a large scries of thioureas. deBeer, Buck, Ide, ami 
Hjort (193G) found that the hypnotic effects improve with inere.-ise 
in molecular weight in homologous series. They found that the 
maximum effect occurs when alkyl suhstiluents reach the proj.yl to 


amyl groups. 
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Buck, Hjort, deBeer, Ferry, and Ide (1937) have studied a large 
series of unsymmetrical alkylaryl ureas. They have attempted to 
relate the physiologic activities of sixty-four of the compounds to cer- 
tain of their phj'^sical properties. Their results permit a number of 
generalizations. In homologous series the minimum hypnotic dose 
and the minimum lethal dose values vary inversely with melting points 

and water solubilities and directly ivith molecular weights, 

•’ water 

distribution coefficients, and the poivers for lowering the surface 
tension of watei'. They find the isoalkyl ureas are physiologically 
less active than the normal alkyl isomers. 

While hypnosis is a common characteristic of the ureas, the loss 
of this quality occurs when hydroxyl and carboxyl groups are in- 
corporated. This is not surprising since introduction of these groups 
usually decreases potency regardless of the action of the parent sub- 
stance (Hjort, deBeer, Buck, Ide, and Fassett [1937]). 

Halogenation potentiates anesthetic potency in these compounds as 
elsewhere. 


Seasonal Influences: DeBeer, Hjort, and Cook (1939) have conducted 
an analysis of seasonal influences upon the response of albino mice to 
anesthetics. Unsjunmetrical n-propyl-o-tolyl urea and the sodium salt 
of ethyl-n-hexylbarbituric acid were chosen as representatives of two 
chemically different classes of hypnotics. No significant seasonal varia- 
tions in the toxicity of either of these agents were found. It is empha- 
sized that there is no proof that generalizations concerning one effect of 
a drug, for example, toxicity, necessarily apply to another, such as 
hypnosis. 

In the hypnotic range both compounds during the month of January 
differed significantly from those of the other seasonal periods. They 
were both less potent during January. 

No diurnal variations in hypnotic potency were found; no I'clation- 
ships between hynotic potency and cither barometric pressure or environ- 
mental temperature were established. 

In a further study of seasonal influences on the duration of anesthesia 
in albino mice, they find that diirercnt doses of n-propyl-o-tolyl urea 
and sodium ethyl-n-hexylbarhituratc (as two anesthetic agents represent- 
ing diverse chemical cla.sses) gave results showing variations at different 


times of year that were significantly greater than would be expected 
from chance alone. 

Sex; Nicholas and Barron (1932) re]>ort a se.\ difference in rc.sponse 
to anesthesia, the females (almost alt were i)rognant) havinc a much 
smaller tolerance (oO per cent) than the males for sodium amytal. 

Hoick and Kanan (lOflo) report confirmation of the observation of 
Nicholas and Barron that llie female white rat is much more .sensitive 
to amytal than the male (lonuer .sleeping timi«: more ai)t to die). Con- 
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traiy to Nicholas and Bavron, they find a similar sex difference wifli 
nembutal, and, contraiy to Kennedy, the.v find a similar sex difference 
■with evipan and evipal. They report that summer males are much 
more sensitive than winter males to eviiJan. They were unable to detect 
sex dift’erenees to evijjan in the dog, cat, rabbit, guinea pig, white mouse, 
turtle, or frog. Unlike the results Avith nembutal and evipal, they could 
find no sex difference in the Avhite rat to barbital or phenobarbital. 

Stortebecker (1939) refers to a previous paper Avherein he stated that 
the estrogenic hormones and estrone and testis hormone augment the 
resistance of the organism to anesthetics like ether and alcohol. 

Cameron (1939) reports the folloAving interesting results of castra- 
tion (1-year-old rats, castration eleven months previouslv) shoAvn in 
Table I. 

TiVBLE I 



FOLLOWING 40 UG. 
NEJfBUTAL PER KG. SUB- 

PERCENTAGE OF 

X'U.AIBER OF RATS 

CUTANEOUSLY. JIE.VN 


DURATION OP SLEEP IN 
SriNUTES 

mortality 

3S castrated females 

223 i 12 

oo 

.SO normal females 

100 ± 4 

0 


In discussing this paper Brennan comments that he has given evipan 
to over 1,000 patients who were receiving radium for carcinoma of the 
cerAux, nearlj’- all of Avhom had received a previous sterilizing dose of 
x-ray radiation. They required a longer recovery period than normal. 

MisceJlancoMS : SccA'crs, Bennett, Pohle, and Reinardy (1937) have 
studied the analgesia produced by nifi’ous oxide, eth.A'lene, and cyclo- 
propane in the normal human subject. By determining the concentra- 
tion of the different gases, AA’hich on continuous inlialation produce an 
equal cleA'ation of the pain threshold to a level arbitrarily cslablislicd, 
an estimation can be made of the relative analgesic potencies of llic 
gases. Cyclopropane is approximately eight limes ns potent as nitro\is 


oxide and six times as potent as ethylene. 

Lehmann and Ivnoefel (1938) find that the anesthetic potency of 
tribromethanol and trichloi'ethanol is essentially equal, both being nioic 
potent than chloral hydrate, compared by Avcight. Tribromethanol is 
more actiA'e in depressing respiratory rate than arc trichlorctlianol and 
chloral hydrate. Tribromethanol ami trielilorcthanol have about tlic 
same circulatory cleprc.ssing action. Both arc more dopro.s.sant in tliis 
regard than chloral hydrate. These .studies are ba.scd upon observations 
in albino rats, rabbits, and dogs. 


So>?ic Points Concerning the .tfrehnnism of (he Anrsthesta^ Process. 

The threshold electrical stimubis i.s a convenient c.vpres-sion for the 
excitabilitv of ti.ssuc. The intensity and duration of ar, electro.,, 
sUnudus arc both of importance. Realizir.g th,.s. L.ap.cqnc .sd. about 
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deiRsing a single expression to cover the relationship. He took that in- 
tensity of stimulus which is jnst effective when acting for infinite time, 
called the rheobase, and doubled it. He then found the time neeessary 
for this doubled stimulus to be just effective in a given ease. He called 
this time the “chronaxie” and suggested that it be used as a measure 
of tissue excitability. 

A number of attempts have been made to use the determination of 
the chronaxie in studies on the effects of anesthetics on nerve. Anes- 
thetics depress excitability, judging by intensity and duration of thres- 
hold electrical stimulus. The chronaxie which purports to represent 
these factors fails to, do so in anesthesia (Knoefel [1935]). It does not 
vary directly vdth excitability and cannot be used satisfactorily in studies 
of narcosis. Knoefel has found it impossible to relate its quantitative 
changes, for example, to concentration of drug. In studies of cocaine 
hydrochloride, chloral hydrate, and urethane on a frog nerve-muscle 
preparation, he found that the chi’onaxie bears a false relationship to the 
true excitability as judged by intensity-duration curves and is not an 
index of the excitability of nerve durmg anesthesia. 

The gi'eat development of electrophysiologj' in recent years has pro- 
vided new tools for attack on the problem of the nature of the anes- 
thesia process. Only a few papers in this connection can be considered 
here. In addition to these (dealing ■with the electroencephalogram), the 
following workers may be referred to: Berger (1929, 1930), Bremer 
and Moldaver (1934), Bremer (1937), Derbyshire, Rempel, Forbes, and 
bambert (1936), Fischer (1932), Forbes and Morison (1939), Gerard, 
jMarshall, and Saul (1936), Gibbs, Davis, and Lennox (1935), Jasper 
and Andrews (1936), Kornmiiller (1935), many papers of Adrian, 
Bremer, the Davises, and othei's. 

Ill an effort to get a better understanding of the events transpiring 
in the cerebral cortex during anesthesia, Beecher, McDonough, and 
Forbes (1938) have considered the effects in cats of blood pressure 
changes, produced abruptly by cardiac tamponade, on cortical potentials 
during anesthesia. At a constant level of anesthesia a fall in blood 
pressure is followed by cortical electrical changes which are indistin- 
guishable from those caused by an increase in the depth of anesthesia. 
Tile clinical implication of this is obvious. Data are presented in this 
paper which suggest that a barbiturate blocks ordinary streams of 
afferent impulses, but perhaps simply raises thrcsliolds in channels of 
approach to the cortex and thus “puls tlic cortc.x to sleep”; while 
ma.ssive sensory stimuli (strong shock to sciatic nerve), by virtue of 
a number of simultaneous nerve impulsc.s. break through the partial 
block and initiate the corlifugal discharge, or perhaps latcrallv .spread- 
inu discharge, which account.s for the “.secondary dischai-ge” which can 
bo elicited under the deep anesthesia produced by certain auents notablv 
the nonvolatile ones, as the barbiturates. The fact that this secondar'v 
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discharge is not evoked wlien tlie cortex is already active, as for example 
in light barbiturate anesthesia, and its immediate subsidence on rapidly 
repeated volleys indicates a “line busy” effect. When the mechanism 
is thrown into action, it becomes refractorv to further stimuli for nearh- 
a second. 


^ In a subsequent paper (1939) these observers report the striking 
similarity of the effects of low spinal transection to the effects produced 
by a group of nonvolatile anesthetic agents on the character of the 
f exion response when the central end of the cut sciatic nerve is stimu- 
lated. Isotonic and isometric muscle studies ivith muscle action currents 
have been used to demonstrate that under ether anesthesia a relatively 
sustained, cumulative reflex contraction of the leg flexors is regularly 
found upon repeated central stimulation of the sciatic nerve or its 
popliteal division,- whereas, under barbiturate anesthesia (evipal) larger, 
isolated noncuraulative ti\’itehes of the muscle occur in response to 
stimulation. The difference appears to he a matter of afterdischarge, 
great in the case of ether, hut little under barbiturate anesthesia. From 
this it is inferred that the “long-circuiting” of sensory impulses is much 
moi’e seriously curtailed under barbiturate anesthesia than under ether. 
The behavior of the flexion reflex of the leg under fifteen other anesthetic 
agents is reported. 

In another study Beecher and McDonough (1939), on examining the 
response of the cortical potentials in eats to anestlicsia with seventeen 
agents, find that, when tiiese agents wei-e considered with reference to 
molecular size, volatility, frequency of cortical waves, voltage and pat- 
tern of waves, response of voltage to sciatic stimulation, the presence 
or absence of a secondary discharge, and the character of the flexion 
reflex, the agents surprisingly fell quite sharpl}* into two distinct 
groups, suggesting a similarity of central nervous effect notivithstand- 
ing -wide differences in chemical structure and other organic eflects. 

Drohocki and Drohocka (1939) registered simultaneously the elec- 
trical activity in the brain at tu'o levels: cerebral cortex (area 
striata) and the thalamus. They conclude that the action of various 
anesthetics cannot be expressed as brain-stem or corte.x-acting agents. 
This presents further evidence, if any is needed, against Pick’s con- 


cept of “brain-stem anesthetics,” etc. 

The influence of anesthetics and hypnotics upon polarizability in 
the cat’s brain was studied by Spiegel and Spicgcl-Adolf (1938) as a 
measure of cellular permeability. Ether, chloroform, chloral hydrate, 
and barbiturates increased the “iwlarization inde.v.” 'flii.s cflcct was 
interpreted as indicating an incrcn.se in density of the ccUiilnr .surlaee 

films. . . , , . 

Qnastel and his co-workers have provided data of inlcrc.st in con- 
nection with an old general theory of anesthesia 

an interference in brain oxidations may be involved ... h . 
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mechanism of glucose catabolism in the brain is far from certain at this 
time. It is not known, for example, whether lactic acid is a direct in- 
termediate or whether it arises from pyruvic acid as a side reaction. 
Leaving the controversial problems aside. Stone (1938) set about de- 
termining the effects of anesthetics and of comuilsant drugs upon the 
brain lactic acid content of mice. His technique included practically 
instantaneous freezing in liquid air to prevent post-mortem accumu- 
lation of lactic acid. He found a significant lowering of the lactic 
acid content of the brain under phenobarbital, amytal, and ether 
anesthesia. The low brain lactic acid values found here are in agree- 
ment with the view that cerebral metabolism is depressed during an- 
esthesia. The brain lactic acid is also significantly decreased during 
insulin convulsions. However, during pierotoxin commlsions which 
have lasted for from two to ten minutes, the brain lactic acid is in- 
creased above normal, although no increase appears at the beginning 
of the convulsion. The varying effects of other convulsants are de- 
scribed. 

Nassonov and Alexandrov (1938) consider that the theory of War- 
burg perhaps best explains anesthesia. They have studied the capacitj" 
of the toxic substances, anesthetics included, to inhibit the adsorption 
of colored substances. Thes'" report that the results obtained show 
that the blockage of adsorption effected by anesthetics is the immedi- 
ate cause of an alteration in the state of the molecules of the living 
substance; this alteration occasions an inhibition of living functions 
find leads to death. 

Ebhecke (1936) draws a parallel between mechanical anesthesia and 
chemical anesthesia. Chemical anesthetics, as well as physical com- 
pression, cause reversible paralyses and irreversible injuries to the 
various life phenomena of animals and plants. Living beings or the 
organs of a living being arrange themselves in a similar series, ac- 
cording to sensitiveness or resistance to both typos of agents. Both 
IJTcs cause excitation phenomena in subanesthetic doses, contraction 
and shortening of muscles in greater than ane.sthetic doses, and are 
comparable in their action even in details. As a common explanation 
for the similar effects of both tyiies of agents. Ebliocke sugge.sts that 
the increase in viscosity at the cell boundaries and cell surfaces may 
be important. It is possible that this increased viscosity makes dif- 
fusion and exchange of sub.stances difficult (surface condensation, 
decrease of permeability). 

Central Nervous Sijstcm Recovery Sequences From General 
ihesia . — 

In a previous article Corusweef has reported his observations of the 
recovery sequence after anestlietization with ether. He states that the 
animals exhibited progre.ssive cephaloeaudad recovery tendencies similar 
to the developmental sequence of locomotion, for example, in post- 
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discharge is not eA’olced when the cortex is already active, as for example 
iu light barbiturate anesthesia, and its immediate subsidence on rapidly 
repeated alleys indicates a “line busy” effect. When the mechanism 
is throu'n into action, it Imcomes refraetoiu' to further stimuli for neaz'ly 
a second. 


^ In a subsequent jjaper (1939) these observers report the striking 
similaritj^ of the effects of low sj)inal ti’ansection to the effects produced 
bj^ a group of nonvolatile anesthetic agents on the character of the 
flexion response when the central end of the cut sciatic nerve is stimu- 
lated. Isotonic and isometric muscle studies with muscle action currents 
have been used to demonstrate that under ether anesthesia a relatively 
sustained, cumulative reflex contraction of the leg flexors is regularly 
found upon repeated central stimulation of the sciatic nerve or its 
popliteal division; whereas, under barbiturate anesthesia (evipal) larger, 
isolated noncumulative twitches of the muscle occur in response to 
stimulation. The difference appears to be a matter of afterdischarge, 
great in the ease of ether, but little under barbiturate anesthesia. Prom 
this it is inferred that the “long-circuiting” of sensory impulses is much 
more seriouslj' curtailed under barbiturate anesthesia than under ether. 
The behanor of the flexion reflex of the leg under fifteen other anesthetic 
agents is reported. 

In another study Beecher and McDonough (1939), on examining the 
response of the cortical potentials in cats to anesthesia u-ith seventeen 
agents, find that, when these agents were considered with reference to 
molecular size, volatilitj-, frequency of cortical waves, voltage and pat- 
tern of waves, response of voltage to sciatic stimulation, the presence 
or absence of a secondary discharge, and the character of the flexion 
reflex, the agents surprisingly fell quite sharply into two distinct 
groirps, suggesting a similarity of central nervous effect notwithstand- 
ing wide differences in chemical structure and other organic effects. 

Drohocki and Drohocka (1939) registered simultaneously the elec- 
trical activitj'' in the brain at two levels: cerebral cortex (area 
striata) and the thalamus. They conclude that the action of various 
anesthetics cannot be expressed as brain-stem or cortex-acting agents. 
This presents further evidence, if any is needed, against Pick’s con- 
cept of “brain-stem anesthetics,” etc. 

The influence of anesthetics and hypnotics upon polarizability in 
the cat’s brain was studied by Spiegel and Spiegel-Adolf (193S) as a 
measure of cellular permeability. Ether, chloi-oforin, chloral hjmrate, 
and barbitni'ates increased the * ‘polarization index. This e ect was 
interpreted as indicating an increase in density of the cellular sur ace 


niras. « . . x • 

Quastel and his co-workers have provided data of nitercst m con- 
nection with an old general theory of 

an interference in brain oxidations may be nnolved in narcosis. 
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Effect of a Barhihirate on Neurogenic Hyperpyrexia . — 

Eanson and Clark (1938) recall that lesions of the anterior hypo- 
tlialamus are frequently associated with hyperthermia. When these 
lesions were experimentally produced and the operation ivas carried 
out under nembutal anesthesia, the hyperthermia did not appear until 
the depressing- effect of the nembutal had worn off, after the lapse of 
several hours. It is suggested that nembutal might be useful in com- 
batting the hyperthermia observed following some intracranial opera- 
tions. 

Tolerance to Barhiturates . — 

Ettinger (1938) used dial to produce surgical anesthesia repeatedly 
in seven dogs; three of these developed a tolerance such that the 
dose which first produced anesthesia for eight hours later lasted for 
one hour or less. It was shown that, when nembutal was used to pro- 
duce anesthesia (in five dogs), the duration of the second anesthesia 
might drop as low as one-half the initial duration; but after this as 
many as fifty-three injections over a period of eighty-three days 
effected approximately the same duration of anesthesia. 

Donald and Raventos (1939) show what they believe to be a greater 
susceptibility of young jiigs to sodium evipan than that of older pigs. 

kinesthesia and Conditioned Responses . — 

Pavlov and his associates were the first to observe that conditioned 
salivary reflexes could be modified by alcohol, caffeine, chloral hydrate, 
bromide, etc. Recently Dworkin, Bourne, and Raginslcj* (1937) have 
studied in dogs and cats the changes in conditioned alimentary motor 
responses brought about by alcohol, amytal, nembutal, avertin, and 
paraldehyde. These were effective in iveakening the processes of 
inhibition. Bulbocapnine, carbon dioxide, nitrous oxide, and ethylene 
were uniformly depressant. IMorphine and hyoscine abolished the posi- 
tive responses apparently by producing nausea and loss of interest in 
the food. 

In another study (1937) these investigators were concerned with 
the aetion of several sedative drugs upon a conditioning neurosis of 
the dog. Neuroses are ju'oduced by making conflicting signals indis- 
tinguishable to the dog. The appearance of a nervous collapse is pro- 
duced. Amytal, nembutal, alcohol, and avertin abolish most of the 
•''igus of inhibitory neurosis in dogs. After twenty-four hours, how- 
rr, profound inhibition supervenes. Sodium bromide administered 
daily for ten successive days produces full recovery. This maj’ bo 
|imintnined for weeks or months after its administration has been 

iiilorruptcd. 

-•\s a curiosity, the following nolo might bo aiiponded to this section. 
‘‘^Irdder (193S) reports that hypnotized frogs could be carried to a 
t'iven level of anesthesia (urethane) much quicker than nonhyimotized 
mics. 



938 


SURGERY 


natal behavior. (During inclnction tlie reverse sequence Avas ob- 
served.) In the present article (1938) lie has repeated the observa- 
tions using cyclopropane and nitrous oxide as the anesthetic agents 
in AA'hite rats. (Not enough data are gn'en to be certain asphyxia was 
ruled out as a factor.) 

"While the same behavior sequence during induction, and tlic reverse 
dixring recovery, was observed under ether, cyclopropane, or nitrous 
oxide, cyclopropane produced a slovA'cr change than nitrous oxide. In 
this latter case recoA'ery Avas rapid, witli certain interanediary steps be- 
ing skijAped. Tlie effect Avitli nitrous oxide Avas that of a telescoping 
of responses. The 1-month-old animals are said to folloAV the same 
sequential patterning as the older ones. 

CornsAveet’s statement is open to some question Avhen he says that 
the fact that these animals Avent iinder anesthesia in a caudoeephalad 
direction (further proof needed) is unlike that observed in man AA’Iien 
the order of anesthetization is in the order of "cerebrum, spinal cord, 
and, lastlj’, medulla.” 

Deshaies (1938) has studied the aAvakeuing from anesthesia in 40 
Avomen and 25 men (ethei', 32 cases; Sehleich's mixture, 22; chloro- 
form, 5; nitrous oxide, 5; ethyl chloA'ide, 1). Analytically considered, 
the aAvakening of psychic functions has three aspects: motor, af- 
fectiA'e, and intellectual. He attempts to folloAv the events in the 
nervous system b3^ observation, for example, of muscular expression. 
Under this he considers general, facial, and vocal expression. The 
will is considered, as are attention, memoiy, perception, dreams, and 
so on. 


Effect of Body Temperatwe on the Estahlishmcnt of a State of Anes- 
thesia . — 

Tiffeneau and Barclay (1937) report that in guinea pigs in a state 
of hypothermia anesthesia with propjd bromide is established in less 
time than in normal animals ; and, further, that the tension of propjd 
bromide in different regions of the brain is less tlian "normal. Thej 
suggest that in hypothermia there is a decrease in the reflex action of 


the cerebral centers. 

Tiffeneau and Broun (1937) revicAV the Avork of Meyer and others 
on the effect of increasing temperature in increasing anesthetic 
potenej^ They find, in studjdng a fish, that propyl bromide anesthesia 
(determined by a loss of reflex activity) occurs about Dvicc as quickly 
at +25° as at +15°. The anesthetic fixed in the brain « liyice as gieat 
at 25° as it is at 15° (per unit of tissue and thue). ^ I" 
discussed in subsequent papers by Tiffeneau " " 

the effect of body temperature on anesthe.sia has been sti d ed. 
following section the reverse problem has been mvcsfigatcd. 
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Butanes and Pentanes: Stoughton and Lamson (1936) have made 
a study of the anesthetic activity of the butanes and the pentanes. 
Pentane was found to he more active, as well as more toxic, than butane. 
This agrees with the findings of Fiihner and Lazarew and fits in, of 
course, with the law of Richardson. Branched isomers of butane and 
pentane showed less activity, as well as less lethality, than the straight- 
chain forms. 

A Cyclic Ether: Tetrahydrofurane, a cyclic ether, structurally re- 
lated to both diethyl ether and cyclopropane, was prepared and tested 
hy Stoughton and Robbins (1936) on mice and on dogs. Many toxic 
manifestations were produced; anesthesia was characterized by pro- 
longed induction and recovery, poor relaxation, a marked fall in blood 
pressure, respiratory stimulation, and a small safety margin. 

Henderson and Smith (1936) have studied the anesthetic effects of 
some furan derivatives and conclude that these agents are “not of 
clinical value.” 

Divinyl Ether, Vinethene: The Council on Pharmacy and Chemistry 
of the American Medical Association has presented a review of divinyl 
ether (1937). 

Ravdin, Eliason, Coates, Halloway, Ferguson, Gill, and Cook (1938) 
report their further experiences with divinyl ether anesthesia. In ad- 
dition to 3,407 patients receiving this anesthesia, 2,594 others were in- 
duced with divinyl ether. They find that following this tjiie of induc- 
tion, a smooth transition can be made to diethyl ether. On the basis 
of tlieir present experience, in more than 6,000 cases, the above writers 
believe that the greatest field of usefulness of this agent is for short 
periods of anesthesia, with strict avoidance of anoxia. 

Beach (1938) reports the satisfactoi-y use of divinyl ether in 1,882 
cases in addition to 2,632 previously reported. 

Rosamilia (1938) observes that the rapid changes in anesthetic level 
and the tendency to increased salivation are drawbaclis to divinyl ether 
from a dentist’s viev^point. 

Trichlorelhylcnc; The Council on Pharmacy and Chemistry of the 
American IMedical Association has prepared a preliminary report on 
trichlorethylenc for general anesthesia (1936). 

Trichlorethylcnc produced ane.sthcsia by inhalation in the rat (Krantz, 
Carr, and Jlusscr [1935]). In the rat and rabbit, trichlorethylenc 
anesthesia is accompanied by considerable stimulation of the skeletal 
musculature. In the rabbit the u.sc of tlic agent results in a slight 
hyperglycemia. Trichlorethylenc failed in their experiments to block 
nerve conductivity, on direct application; .iudgment was based upon 
pcrsi.stcncc of blood prc.ssure and rc.spiratory responses to faradization. 

Krantz, Carr, Musser, and Ilarnc (1935) studied the action of tri- 
ehlorethylcnc in rats and dogs (19.35). In doses of from 1.0 to 2.0 c.c. 
by inhalation in dogs under ether ane.sthcsia, trichlorethylenc produced 
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Miscellaneons Data Regarding the Anesthetic Action of Several 
Agents A ' — 

Cyclopropane: Tlie present stains (1939) of cyclopropane lias been 
reviewed by the Connell on Pharmacj' and Chemistry of the American 
hledical Association. This supplements a preliminary report of 1936 by 
the Council. 

The quantity of cyclopropane in the inspired air necessary for an- 
esthesia, loss of reflexes, and cessation of respiration has been reported 
by a number of obseiwei’s. Robbins set out to determine the blood 
concentrations necessaiy to produce these effects. Dogs were used. 

Table II 
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thrombosis and coronary thrombosis following an intei’val of low 
blood pressure in arteriosclei’otic persons might produce fatalities 
many daj^s following the anesthesia. In many cases the problem of 
ndiat truly represents an anesthetic death is almost hopelessly difficult. 

In this series, avertin was used in a disquieting number of patients 
having liver or kidney’’ disease. 

Shipways (1936) describes the use of avertin in 1,600 anesthesias. 
JIany' anesthetists will not agree with his statements that Given in 
accordance with established principles avertin can ^ be used v ith 
complete safety” (italics by’’ the reviewer), and that li%ei and kidney 
disease are not contraindications to its use, ...” 

Leveuf .and Boureau (1937) call attention to their observation (on 
1,162 children) that they have occasionally’ encountered (just ^ ow 
often is not clear) children who appear to be abnormally sensitn^ 
to rectanol (tribromethanol) anesthesia, even to from 
per kilogram doses, the sensitivity being evidenced by notable fall m 
blood pressure or a shoeklike state. The frequency’’ of this oecurienee 
was at least great enough to cause them to abandon the use o us 
agent when confronted by the necessity of undertaking potentially 

shocking operations. _ ^ , 

Beecher (1938) has described the results of a study of seven years 
use of avertin at the Massachusetts General Hospital in 3,666 patients. 
Seven deaths occurred in ■which the avex’tiu appealed to a^e p aje 
an important role. In four of the cases, avertin should today be recog- 
nized as contraindicated. Even after elimination of these cases, throe 
remain, giving a yiossible death rate of 1 :1.200 far too higi a la e. ^ 

Six of the seven patients who died showed an immediate deprossmn 
after avertin with amylene hydrate was given. In the seventh the de- 
pression did not appear until the end of a short opciation. yanosus 
was frequently' recorded. Only' one patient of the se^cn iccmeicc 
full consciousness; one other was. at best, drovsy and con use > _ 
did not recover consciousness. Pulmonary edema was a tcinuna 
feature in half the cases. In three cases the condition appeared 
strikingly' reminiscent of damage due to chloroform, an one is com 
polled to add. reminiscent also of anoxia. ^ 

The suspicion that Iribromcfliaiiol and chloroform produce similar 
toxic effects is not new. Tribromethanol. the ehief anesthetic agent in 
avertin with amylene hydrate, bears the same relationship to ethyl 
alcohol as chloroform hears to methane. In the case of both methane 
and ethyl alcohol, the ane.sthctic action has been greatly intensified 
l)v the mihstitution of three halogen atoms for three hydrogen atoms. 
'I'raccs of bromine have been found in the breath ami the sweat 
after the administration of avertin. The drug is generally believed 
to be detoxified in the liver by cou.iugation w’ith glyeiironic acid and 
then excreted ns a comjilex organic compound of hi online. 
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a loM’eriug of pulse rate and a fall in blood pressure. The respiration 
n’as generally slowed and deepened in amplitude. Coronary experi- 
ments are said not to show any consistent cliange in flo^y as a response 
to the drug. 

Striker, Goldblatt, Warm, and Jackson (1935) described the his- 
tory of the use of triehlorethylene, 

TricMorethaiiol: Hewer and Belfrage (1938) have studied trichlor- 
ethanol in eighteen patients. They report that the effects of the agent 
are much more variable in the human subject than those of avertin. 
There Avas one death in the eighteen patients. Another patient died 
an hour folloAving operation from a “thyroid crisis.” 

Tnbromcthanol (AvcrfmJ ; The Council on Pharmacy and Chemistiy 
of the American Medical Association has prepared an extensive re- 
vieiv of published reports on avertin with amylene hydrate (1937). 
This supplements the preliminaiy report of 1930. 

Mueller (1937) describes the use of ai'crtin anesthesia in 5,019 cases. 
While she did not find any death to be due to this anesthetic agent, 
only a few of the deaths are described. The meager details supplied 
are not reassuring. A few of the causes of death as described follow: 
“Autopsy shoAved chronic nephritis and generalized arteriosclerosis 
ivith coronary sclerosis, massii’e atelectasis of the left lung and lobu- 
lar pneumonia, as Acell as degenei-ation changes in other organs of the 
body”; “postoperatiA'e shock”; “myocardial failure”; “coronary 
ocehision”; “coronary embolus”; “postoperative shock”; “arterio- 
sclerotic heart disease”; “shock Avas an outstanding feature, and 
pueiunonia Avas a terminal condition”; “patient . . . had a stroke tAvo 
days later”; “considerable mucus in the loAver respiratory tract (at 
operation) . , . moist rides continued . . . bronchopneumonia . . . died 
on fifth day”; “died fourteen days postoperative Avith uremia and 
hypostatic pneumonia”; “pneumonia developed . . . toxic myocarditis . . . 
overAvhelming toxemia . . . Avas the cause of death”; ‘‘coronary 
sclerosis ... a lobular pneumonia, modei-ate pulmonary edema and a 
I'ight hydrothorax”; “lobular pneumonia . . . left hydrothorax, pul- 
monary edema, and fatty infiltration of the myocardium. ’ “An 
analysis indicates that none of these could be classified as strictlj’’ an 
anesthetic death.” Perhaps not. Such decisions are hard enough, if 


not impossible, to make at times, and this revieAver is not presumptu- 
ous enough to make an attempt to label any of these deaths as due to 
the avertin, but he does Avant to take e.xeeption to the statement made 
in scA^eral places in the pajjcr that ‘death occurred so late as to be 
unrelated to the anesthetic.” Among other instances, this statement 
Avas made in regard to a 44-year-old woman dying of uremia and 
hA-postatic pneumonia on the fourteenth postoperative day. Kidney 
damage produced by avertin might avcII result in a fatal outcome 
fourteen days following the initial iiijurj-. Deaths from cerebral 
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n • LOCAL ANESTHESIA 

Iteviews . — 

Lundy (1936) lias reidewed the establislied as well as the newer 
local anesthetics. His article makes an interesting supplement to the 
classic report of the Committee of the American Medical Association, 
“The Toxic Effects Following the Use of Local Anesthesia” (Mayer 
[1924]). Seevers (1939) has presented a useful review of local as 
ivell as general anesthesia. Other reviews dealing with the local anes- 
thetic agents are by Schauniann (1938) and Cook (1938). 

Methods of Evaluation . — 

Tests: Folloiving preliminaiy studies, attempts to evaluate new local 
anesthetic agents usually proceed along two lines ; first, clinical, to dis- 
cover if the agents in question are equal to or superior to well-lmovm 
compounds in regard to efficiency of action and toxicity; and, second, 
to find and express any relationships between chemical constitution 
and pharmacologic action. MHien such relationships are under con- 
sideration, methods must be employed that will express the relative 
potencies of agents which show wide variations in intensity of their 
actions. Sinha (1936, a) has dealt with these problems in an at- 
tempt to determine the approximate accuracy of the chief methods 
used in the assaj’’ of local anesthetics : 

Sinha has demonstrated the intei'esting fact that the addition of 
epinephrine to local anesthetic solutions greatly alters their relative 
potency (Table III). 

Table III 

Effect of Epinepiikine ix Alterixo Relative Potexcy of Se%'ep.al Local 
.Anesthetics (Human Wheal) 


pnuG 

CON- 

CENTRATIOX 

(%) 

WITHOUT KTIXErnniNE 
HCl 

EPINEPHRINE IIVDROCHEORIDE 
1:50,000 

DURATION OF 
ACTION 
(MIN.) 

RATIO OF 
ACTIVITY* 

DURATION 
OF ACTION 
(MIN.) 

RATIO OF 
ACTIVITY* 

I’roc.ainc HCl 

1.0 

lS-22 

1 

IGO 

1 

X 

0.1 

2035 

25 

155 

10 

Y 

0.25 

02-27 

10 

100 

4 

Z 

0.25 

17-21 

4 

75 

0.51.0 


•The ratio of activity calculateil from tlic rccii)rocal of tlio concentration re- 
niiircd to produce an tictlon of equal duration. 

X, pyrazolinc derivative. 

V, Z. quinoline derivatives. 

In most of the cases studied no simple linear relation between time 
and concentration exi.sts; therefore, differences in local anesthetic 
potency cannot be estimated by measuring ditferenccs of duration of 
action. As Sinha ])oin1s out, merely because drug A produces an action 
twice as long as di-ug 1> at the same concentration, it does not follow 
tliat A is twice iis potent as B. 

A veiy high degi-ee of accuracy cannot bo obtained with any of the 
usual tests. Their use lies in indicating gross differences in activity. 
Unfortunately it is not jiossiblc to obtain any ab.solutc value for local 
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It lias been assumed that the chloroform-like toxic effects are pro- 
duced only by large doses. That this is not the ease was shown by 
the data presented here. Although much dwelling on the chloroform 
analogy is not justified bj’’ the evidence at hand there are clinical, as 
well as theoretic data to suggest that the observed similarities in effect 
are more than chance. 

■Attention should be draivn to the fact that the great majority of the 
cases reported describe the use of avertin witli amylene h.vdrate in 
adults. Children appear to tolerate the drug better tlian adults. How- 
ever, death in the 12-year-old patient reported here is a reminder that 
children are not immune to the toxic effects of the drug. 

It is useless to consider mortality figures for a given anesthetic in 
anj^ but the most general terms. The data usually presented describe not 
the total death rate, which may not permit accurate evaluation, but 
rather hoM* often the circulation fails and sudden death occurs. 

It is probable that any agent which produces fatalities with the fre- 
quency of avertin with amylene hydrate must injure a great many 
patients whose injuries go undetected or are attributed to the patient’s 
disease. 

The ratio of deaths to anesthesias presented here cannot be considered 
in any precise mathematical sense. 


Barhihtrates: The Council on Pharmacj' and Chemistry of the Amer- 
ican Medical Association has prepared an extensive preliminary report 
on evipal soluble. 

Garofalo (1938) has reviewed the present status of pentothal as an 
anesthetic agent. 

Pratt, Tatum, Hathawaj’', and Waters (1936) report preliminary 
pharmacologic and clinical examination (forty-five patients) of in- 
travenous sodium ethyl (1-methyl-butyl) thiobarbiturate. This pre- 
liminary trial justified further study, they believed. 

In a study of fourteen thiobai'bitnric acid derivatives, Gruhzit, Dox, 
Rowe, and Dodd (1937) found that, while intravenous administration 
induces nearly instantaneous anesthesia of brief duration and quiet 
recovery, anesthetic doses cause considerable circulatory congestion, 
stasis, and oftentimes hemorrhages in the lungs, liver, kidneys, and the 
central nervous system. They found two agents to be worthy of 
clinical trial: isoamylethylthiobarbituric acid and (1-mefhyI-bufyl) 


thiobaihituric acid. 

Gimber and his co-workers (1938, a)’’ report that the sodium salts 
of evipal, pentobarbital, ortal, and amytal depress the cardiac vagus 
nerves in dogs, cats, monkeys; pentothal, 

barbital may increase the responsiveness of the heait to .a„us 


stimulation. 


•See also Gruber and co-rvorkers (103S. b). 
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Morrison (1938) describes the nse of euenpin, 1:1,000 to 1:500, in 
1 per cent procaine to relieve the pain for from twenty-four to forty- 
eight hours following tonsillectomy. The drug may be used in oint- 
ment form to control itching and soreness of the skin. 

Laszlo and Hauck (1938) have used an eucupin-procaine solution 
for local anesthesia in 300 tonsillectomies. They used eucupin in 0.1 
per cent solution for the first 100 cases. Since then they have found 
0.2 per cent solution more satisfactory, in each case with 1.0 per cent 
procaine and with epinephrine added. Man 3 ^ patients wei-e free from 
discomfort for twenty-four hours, and a few for foi’ty-eight hours. 
Thej^ encountered no local tissue reactions ; no general toxic symptoms 
have appeared. Healing has not been delaj^ed. 

Hirsch (1938) recommends the use of eucupin-procaine solution in 
nerve-block anesthesia for tonsilleetomj’^. He has used 0.1 per cent in 
twenty cases and 0.2 per cent in the last thirtj' cases. Anesthesia lasts 
for an average of twenty-four hours. 

Irwig (1938) recommends tlie use of eucupin oil injections in treat- 
ing acute and chronic low back pain in more than 100 cases. He has 
observed no undesirable aftereffects. The oil is injected intra- 
muscularly on one or both sides in from 1.5 to 2.0 c.c. amounts, rarelj' 
more. Following injection, the area is massaged forcefull}'. The 
paper does not make clear the duration of the anesthesia. In another 
paper (1939), he again recommends the use of eucupin (0.1 per cent) 
in oil (sweet almond oil, or iodized oil to show on x-ray) in treating 
low back pain. 

Bowman (1938) has used isoamjdhj^drocupreine, eucupin 1 ;500 plus 
1 per cent procaine with satisfaction in treating lesions of the anorectal 
region. Little sensation returns for from two to three daj'S following 
file injection. He states that isoanijdhj^drocupreine can be boiled 
and that it is compatible with epinephrine. It is water-soluble and can 
he used in Ringer’s solution or in normal saline solution. He states 
onl.v that he has used it for six months; the number of cases is not 
given. 

Eucupin blocks (0.1 per cent solution with 1.0 per cent procaine) 
arc being used with considerable .satisfaction to relieve the postopera- 
five pain of anorectal .surgeiy at the Massachusetts General Hospital. 
It has also been used to obtain prolonged block of s.vmpafhctic nerves. 
Ill such cases it is used with considerable cautioji, for there is sonic 
danger of sloughs with agents of this nature. 

jVnpeccnnir, in Oil: Simmons (1936) recommends the use of nupcr- 
eaine in oil injected localh’ to give a prolonged anesthesia for hemor- 
rhoidectomy. This anesthesia, ho says, persists throuirhout the major 
part of the eonvalasceneo, from seven to ten da.v.s. Local infection is 
listed ns a contraindication. Fear of sloughs or ahsce.ss development in 



946 


SURGERY 


anesthetic potencJ^ Eelative values, however, can be expressed; but 
t lese appear to be valid for only a given set of experimental condi- 
tions. Probably the shnplest method for comparing relative potency 
of local anesthetics (Sinha) is to measure the concentrations which 
produce local anesthesia for some standard time. The rabbit’s cornea 
method or the udieal method can be used. 

Toxicity: The local anesthetic activity of an agent is significant 
only when considered in conjunction witli its toxicity. The lethal eifect 
of a local anesthetic agent upon mice is inadequate for a consideration 
of toxicity even in that animal. Tliis must be supplemented by informa- 
tion as to drug effects upon vital centers. For example, cats anesthetized 
udth chloi’alose can be used to study the drug eflieets on blood pressure 
and respiration. Sinlia’s article (1936) is a good example of a detailed 
study of toxieitj’ of local anesthetic agents. One requirement of a good 
local anesthetic agent is that it be nonirritant in tlie necessary concen- 
trations. When the rabbit ’s cornea method is used, points for considera- 
tion are vascular engorgement, pitting of tlie cornea, and conjunctival 
edema. With the wheal method, hyperesthesia, redness, and edema of 
the wheal are important. 


Clinical Use of Long-Lasting Local Anesthetic Agents . — 

Eiicupin; Eucupin (isoamj’-lliydroeupreine) (Morrison [1938]), a 
synthetic allcaloid closely related to quinine and usuallj' employed as the 
dihydrochloride, is a fine, white crystalline powder with a very bitter 
taste, soluble in fifteen parts of water and in alcolml. Alkalis pre- 
cipitate it. Tlie pharmacologic action of eucuioin resembles that of 
quinine. Large doses of its salts stimulate tlie vagus and the medullaiy 
respiratory centers. Perfusion experiments indicate that the drug 
causes relaxation of smooth muscle. It diminishes the pressor effect 
of epinephrine; therefore, when eucupin is used as a local anesthetic, 
somewhat more epinephrine must be added than with other anesthetics 
if eapillaiy ooze is to be reduced. 

Direct application of eucupin, 1:1,000 solution, paralyzes sensory 
nerve fibers. Absorption following hypodermic injection is very slow, 
sometimes requiring days. It is destroyed in the body. It has bac- 
tericidal powers (Morgenroth), and is said to destroy' hemoljdie 
streptococci in 1 :40,000 dilution, and Staphylococens alhns in 1 :16,000 
dilution. 


While eucupin is an efficient local anesthetic agent, its action is slow 
because of slow diffusion. Before anostliesia is produced it may give 
rise to a burning sensation and may, therefore, be used in conjimotjon 
with 1 per cent proeauie. Solutions of eucupin stronger than . pci 
cent probably should not be used (iMorrison) because of the danger of 
tissue injury. Idiosjmerasy is sometimes observed as it is witli other 

quininelike compounds. 
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amine groups are superior in their anesthetic effects to side chains con- 
taining a single amine group. 

Edwards (1936) describes his nse of Finsterer’s technique for pro- 
ducing splanchnic anesthesia as a preliminary to gastric snrgeiy. He 
considers it indicated as the anesthesia of choice in aged or debilitated 
patients, for surgerj’ for hematemesis, and as anesthesia on trial in 
routine gastric cases. To him, the chief disadvantage is the tendency 
of the patients to develop ileus; four of fourteen gastrectomies de- 
veloped subacute dilatation of the stomacli. 

Splanchnic block has been used ivith considerable satisfaction by 
Allen (1940) in gastric surgeiy at the Massachusetts General Hospital. 

Maxeiner, Sedgley, and Culligan (1934) recommend the use of 
anterior splanchnic block coupled with local anesthesia when it is dis- 
covered that the surgery contemplated will require a longer time than 
the spinal anesthesia alread}’' in effect will last. The splanchnic anes- 
thesia should be induced before the spinal anesthesia wanes. 

Procaine: Leriehe has, in the past several years, produced a veritable 
snowstorm of brief papers concerning the various uses of nerve-block 
anesthesia in treating a variety of conditions, from sprained ankles 
to subdeltoid calcifications. His papers are based upon the following 
reasoning; "In articular traumatism (for example) there is no lesion 
of the ligament per se, but rather one in the nerve endings in these 
ligaments. These terminal twigs are the sensory origin of the reflex 
that ensues, and it acts upon the articular trophism and on the 
vascularization of the . . . muscles. The rationale of the procedure is to 
block the sensory nerve endings, thus stopping the abnormal excita- 
tion. This breaks up the reflex by interrupting the vicious cj'clc 
arising from the vasodilatation which in turn has been constantly re- 
exciting the sensory nerve endings.” A few specific references follow. 

Leriehe (1937) has stated the ‘‘rules” for therapy of articular frac- 
tures by procaine hjMrochloride infiltration of ligaments and im- 
mediate active mobilization. 

Kiser (1936) reports the use of procaine (10 c.c. of 2.0 per cent plus 
1 :50,000 epinephrine) injected into the painful periarticular space 
>u cases of sprained ankle, with successful results in six, and unsuc- 
cessful in one. This is based ])rimarily upon the work of Leriehe. 

Jung and Christeas (1938) rc]iort the use of procaine infiltrations 
>u treating three cases of fractures of the vci'tcbral column. 

Leriehe and Jung (IfiOSl dc.scribe the treatment of subdeltoid cal- 
cification by novocain infiltration, with di.sajijiearanee of the eaieiinn 
deposit. 

Goinard (193.")) describes the relief of edema caused by phlebitis 
'vheu the lumbar .sympatheties were injected. 

tlchsner and Del’akey (19391 describe the treatment of thrombo- 
phlebitis by novocain block of the..sympathetie.s. They follow Leritdie 
ui believing that the clinical manifestations in thrombophlebitis arc 
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even the '‘clean” cases will prevent many from using this technique. 
Jitoelc, Greene, and Wiltrakis give more specific data on this point in 
the following article. 

^ Bloch, Gieene, and Wiltrakis (1938) report the use of nupercaine in 
oil for the alleviation of postoperative pain in 100 hemorrhoidectomies. 
It is not used for the operative anesthesia. One patient had a loss 
of sphincter tone for seventy’’ clays. Anesthesia lasted about two weeks 
in most patients. There were twelve complications in 100 eases; five 
painful indurations with slough; five ''chemical abscess formations”; 
''one severe case -with extensive involvement of the perianal and rectal 
regions culminating in the formation of a bilateral ischiorectal abscess, 
with extension into the perineum. . . . He became extremely toxic, . . . 
gradually subsided after an illness of two months”; one patient de- 
veloped edema of the rectal mucosa immediately after injection of the 
Jiupereaine in oil. Excluding the long ease described above, the dura- 
tion of complications averaged 28.9 days in duration. 

If this list of tAvelve complications in 100 hemorrhoidectomies does 
not contraindicate the method to most readers, several contraindica- 
tions are appended ; Acute abscesses or suppurative processes around 
the anal canal or rectum, sloughing piles, diabetes, debilitated condi- 
tions, syphilis. 

Miscellaneous . — 

Tuohy (1939) finds that metycaine used for blocking individual nerves 
produces anesthesia quicker, and it lasts about 50 per cent longer than 
that produced bj’- procaine. For injection 1.0 per cent is used; for 
topical application, from 2.0 to 4.0 per cent. On intraA'cnous injection 
metycaine is two or three times more toxic than procaine. 

Green (1937) describes the use of anucaine in oil (4.0 per cent 
butesin, 5.0 per cent benzyl alcohol, 1.0 per cent procaine, and 90 per 
cent sweet almond oil) for anorectal surgery. Although he finds it satis- 
factory, he reports among other complications in the 273 cases, two cases 
of prolonged sensory anesthesia (one and three months), one of super- 
ficial necrosis, and two with deep abscesses. 

Woodbridge (1938) has considered some of the important minor 
points in local anesthesia. He particularly stresses the use of small 
quantities of vasoconstrictor solutions Avith the local anesthetic agent. 

SieA-ers and McIntyre (1938) have studied the toxicity and potency of 
ten neAV benzoyl derivathms. Four of these local anesthelics merit 
further study. They point out the inadvisability of using subcutaneous 
injections of new local anesthetics in an effort to determine anesthetic 
potency. The surface anesthesia resulting fi-om this may not give a 

true indication of the strength of the agent. 

Quinoline compounds having a basic .side chain of adequate 
length” in position 8, Sinha (1936, b) finds, produce a strong local a7ic.s- 
thetie action both on application to mucous membranes and when 
applied intradermally. He also shows that side chains containing two 
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due largely to the vasomotor reflex -wliicli originates in the thrombosed 
segment, and that the symptoms can be completelj’' relieved and con- 
valescence shortened by blocking the sympathetics, and breaking the 
reflex. They believe that the manifestations are due less to the asso- 
ciated venospasm than to an arteriosijasm. 

Rovenstine (1939) has used block of the intercostal nerves in the 
treatment of fractured ribs, -with great relief of pain and muscle 
spasticity. 

Desplas and Pertus (1938) have described three cases of pulmonary 
emboli in which procaine hydrochloride infiltrations of the stellate 
ganglions (10 to 20 e.e., 1 per cent, each side) have been employed 
in therapy. Two patients died, and one recovered. In these patients 
considerable improvement, both subjective and objective, Avas ob- 
served follovnng injection. Chiefl 3 ’, imi^rovement was observed in the 
pain, the anxietj’-, and the respiratoiy function. Although some im- 
provement occurred in the eirevdatoiy sj'stem, the change here was 
less marked. 

THE RESPIRATION 

Schmidt (1938) has excellently presented recent material dealing with 
the respiratory function during anesthesia and also during childbirth. 

Behnke (1938) has emphasized in a picturesque way the dangers of 
low oxj^gen tensions too often used with nitrous oxide. He calls atten- 
tion to the fact that a gas mixture containing 14 per cent o.x.vgen is 
equivalent, as far as the oxj'gen goes, to breathing air at an altitude 
of 14,000 feet. The use of a 90 per cent nitrous oxide-10 per cent 
oxj'gen mixture allows the patient an ox.vgen tension equivalent to 
that found at the summit of Mount McKinlej’'. Such an atmosphere 
is presented to the patient witli no opportunitj" for acclimatization. 

High Oxygen Therapy . — 

There are therapeutic indications for the use of both low and high 
percentages of oxj^gen. 

Boothy, Mayo, and Lovelace (1939) consider the rationale of and 
the indications for the administration of 100 per cent oxj'gen. 

Oxj’^gen is carried in the blood bj’- two processes — a small quantit.v 
in simple solution, and a large quantity in chemical combination with 
hemoglobin. The partial pressure of the oxj’^gen in the inspired air 
is an important factor in the detemnination of the quantitj^ of oxj'gen 
the blood will transport. Consider that the amount of ox.vgen in 
100 c.c. arterial blood is about 19.5 e.c. in a normal adult breathing 
air. When he breathes 100 per cent oxj^gen, this increases 3.0 c.c., a 
15 per cent increase. Under noimial circumstances this niaj^ be of 
negligible importance ; but under several common pathologic conditions, 
the small increase maj^ be of vital importance. For example, when the 
circulation rate is decreased as it is in shock, the blood maj' give np 
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80 per cent of its oxygen load instead of the normal disbiu’sement of 
half this quantity, as it passes through the capillaries. The venous 
blood is only 20 per cent saturated when 80 per cent is given up in 
the capillaries. If the person breathes 100 per cent oxygen instead of 
air, the oxygen content of the capillar 3 ^ blood increases 15 per cent, 
under the circumstances, this is of great importance, for it is the 
equivalent of about a 50 per cent increase in the oxj'gen pressure in 
the tissues. 

The application of heat to patients also significantlj’- increases the 
partial pressure of the oxj'-gen in the body. An increase of 2° C. in 
bodj’' temperature results in a 3 mm. increase in the partial pressure 
of oxygen, approximately a 15 jier cent increase. A further advantage, 
of course, of adding heat is the increase in the rate of tlie circulation 
which, in turn, improves the oxj’genation of the tissues. 

The administration of 100 per cent oxj'gen results in working the 
nitrogen out of the bod 5 ^ Fine and his associates (1938), in an ex- 
eellent study, have taken advantage of this and used inhalations of 
100 per cent oxj^gen to remove a large part of the nitrogen in ob- 
structed portions of the bowel, or from the ventricles of the brain 
following air injection in encephalographjE 

The administration of 100 per cent oxygen has been found to be of 
use in deciding whether a strangulated segment of bowel is viable. 
If at operation its color definite!}' improves on the administration of 
100 per cent oxygen for a few minutes, the segment will probably 
survive, provided administration of 100 per cent oxygen is continued 
in the convalescence. Shock, pulmonary collapse, subcutaneous emphy- 
sema, severe headaches, “hangovers,” and seasickness may all be 
improved by 100 per cent oxygen. Boothby and his associates suggest 
tliat its use will aid in combatting anaerobic infections in “gas gan- 
grene” and in tetanus. IMany types of heart disease will respond 
favorably to high oxygen tension in the air breathed. 

It is well knoivn that a definite toxic action may be associated with 
the use of high oxygen percentages under certain circumstances. Al- 
though it has been used in more than 800 patients. Boothby and his 
as.sociates have not observed any signs of pulmonary irritation. Prob- 
ably a safe schedule is the use of 100 per cent oxygen for twelve hours, 
alternated with Bvelve-hour periods of from 50 to 70 per cent oxygen 
in the air inspired. 

Convenient masks are described for the prolonged use of high 
oxygen percentages in the air breathed (loc. cit). 

Pcprc.s.sfoa of Respirafion by Oxyijm . — 

iMarshall and Roscnfeld (193G) have acknowledged the earlier find- 
lugs of ^lo.sso (and of Ilendei’son) (iial. wiien two conditions are 
l>rescnt, (1) central nervous sy.stem de]n-e.s.sion, and (2) anoxia, the 
bronlhing of oxyge7r may cause re.spiratoiy de}>ression. They have 
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due largely to the vasomotor reflex which originates in the tiiroiubosed 
segment, and that the symptoms can he completely relieved and con- 
valescence shortened by blocking the synipathetics, and breaking the 
reflex. They believe that the manifestations are dne less to the asso- 
ciated venospasm than to an arteriospasra. 

Rovenstine (1939) has used block of the intercostal nerves in the 
treatment of fractured ribs, with great relief of pain and muscle 
spasticity. 

Desplas and Pertus (1938) have described three eases of pulmonary 
emboli in which procaine hydrochloride infiltrations of the stellate 
ganglions (10 to 20 c.c., 1 i^er cent, each side) have been employed 
in therapj^ Two patients died, and one recovered. In these patients 
considerable improvement, both subjective and objective, was ob- 
served following injection. Chiefly, improvement was observed in the 
pain, the anxiety, and the respiratory function. Although some im- 
provement occirrred in the circulatory system, the change here was 
less marked. 

THE RESPIRATION 

Sclnnidt (1938) has excellently presented recent material dealing with 
the respiratory function during anesthesia and also during childbirth. 

Behnke (1938) has emphasized in a picturesque way the dangers of 
low ox 3 "gen tensions too often used with nitrous oxide. He calls atten- 
tion to the fact that a gas mixture containing 14 per cent ox.vgen is 
equivalent, as far as the ox 3 -gen goes, to breathing air at an altitude 
of 14,000 feet. The use of a 90 per cent nitrons oxide-10 per cent 
ox 3 ’'gen mixture allows the patient an ox 3 -gen tension equivalent to 
that found at the summit of hlount McKiule 3 ’'. Such an atmosphere 
is presented to the patient ivith no opportunit 3 ' for acclimatization. 

Jligh Oxygen Therapy . — 

There are therapeutic indications for the use of both low and high 
percentages of oxygen. 

Booth 3 q Mayo, and Lovelace (1939) consider the rationale of and 
the indications for the administration of 100 per cent oxygen. 

Ox 3 ^gen is carried in the blood b 3 ^ two processes — a small quantit.v 
in simple solution, and a large quantit 3 ^ in chemical combination with 
hemoglobin. The iiartial pressure of the ox 3 ’^gen in the inspired air 
is an important factor in the determination of the quantit 3 ’ of oxygen 
the blood will transport. Consider that the amount of ox 3 ’gen in 
100 c.c. arterial blood is about 19.5 c.c. in a normal adult breathing 
air. When he breathes 100 per cent oxygen, this increases 3.0 c.c., a 
15 per cent increase. Under normal circumstances this may be of 
negligible importance ; but under several common pathologic conditions, 
the small increase ma 3 ’^ be of vital importance. For example, -when the 
circulation rate is decreased as it is in shock, the blood may give np 
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due largely to the vasomotor reflex which originates in the thrombosed 
segment, and that the symptoms can be completelj’’ relieved and con- 
valescence shortened by blocking the sympathetics, and breaking the 
reflex. They believe that the manifestations are due less to the asso- 
ciated venospasm than to an arteidospasm. 

Eovenstine (1939) has used block of the intercostal nerves in the 
treatment of fractured ribs, with great relief of pain and muscle 
spasticity. 

Desplas and Pertus (1938) have described three cases of pulmonary 
emboli in Avhich procaine hydrochloride infiltrations of the stellate 
ganglions (10 to 20 c.c., 1 pei‘ cent, each side) have been employed 
in therapy. Two patients died, and one recovered. In these patients 
considerable improAmment, both subjective and objective, was ob- 
served folloAAung injection. Cliiefly, improvement was observed in the 
pain, the anxiety, and the respiratory function. Although some im- 
proAmment occurred in the circulatory system, the change here Avas 
less marked. 

THE RESPIRATION 

Schmidt (1938) has excellently presented recent material dealing Avitli 
the respiratory function during anesthesia and also during childbirth. 

Behnke (1938) has emphasized in a picturesque Avay the dangers of 
loAV oxj'gen tensions too often used Avith nitrous oxide. He calls atten- 
tion to the fact that a gas mixture containing 14 per cent oxygen is 
equivalent, as far as the oxygen goes, to breathing air at an altitude 
of 14,000 feet. The use of a 90 per cent nitrous oxide-10 per cent 
oxygen mixture alloAVS the patient an 0X3'gen tension equivalent to 
that found at the summit of Mount McKinle 3 ^ Such an atmosphere 
is presented to the patient A\'ith no opportunity for acclimatization. 

High Oxygen Therapy . — 

There are therapeutic indications for the use of both Ioav and high 
percentages of oxygen. 

Boothy, Mayo, and Lovelace (1939) consider the rationale of and 
the indications for the administration of 100 per cent oxygen. 

Oxygen is carried in the blood by tAvo processes — a small quantity 
in simple solution, and a large quantity in chemical combination Avith 
hemoglobin. The partial pressure of the oxj'^gen in the inspired air 
is an important factor in the determination of the quantity of oxygen 
the blood Avill transport. Consider that the amount of oxj^gen in 
100 c.c. arterial blood is about 19.5 c.c. in a normal adult breathing 
air. When he breathes 100 per cent oxygen, this increases 3.0 c.c., a 
15 per cent increase. Under normal circumstances this may be of 
negligible importance ; but under scA'eral common pathologic conditions, 
the small increase maj^ be of Autal importance. For example, Avhen the 
circulation rate is decreased as it is in shock, the blood may give up 
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due largely to the vasomotor reflex -vvlucli originates in the thrombosed 
segment, and that the symptoms can be completely relieved and con- 
valescence shortened bj* blocking the symiiathetics, and breaking the 
reflex. They believe that the manifestations are due less to the asso- 
ciated venospasm than to an arteriosiiasm. 

Rovenstine (1939) has used block of the intercostal nerves in the 
treatment of fractured ribs, vith great relief of pain and innsele 
spasticity. 

Desplas and Pertns (1938) liaA'e described three cases of pulmonary 
emboli in vhich procaine hydrochloride infiltrations of the stellate 
ganglions (10 to 20 c.c., 1 per- cent, each side) have been employed 
in therapj*. Two patients died, and one recovered. In these patients 
considerable improvement, both subjective and objective, vas ob- 
served following injection. Chiefly, improvement was observed in the 
pain, the anxietj*, and the respiratoiy function. Although some im- 
provement occurred in the circulatory system, the change here was 
less marked. 

THE RESPIRATION 

Sehinidt (1938) has excellently presented recent material dealing with 
the respiratory function during anesthesia and also during childbirth. 

Behnke (1938) has emphasized in a picturesque way the dangers of 
low oxygen tensions too often used with nitrous oxide. He calls atten- 
tion to the fact that a gas mixture containing 14 per cent oxygen is 
equivalent, as far as the oxygen goes, to breathing air at an altitude 
of 14,000 feet. The use of a 90 per cent nitrous oxide-10 per cent 
oxygen mixture allows the patient an oxygen tension equivalent to 
that found at the sununit of Mount ilcKinley. Such an atmosphere 
is presented to the patient with no opportunity for acclimatization. 

IliffJi Oxygen Therapy . — 

There are therapeutic indications for tlie use of both low and high 
percentages of oxygen. 

Boothy, Mayo, and Lovelace (1939) consider the rationale of and 
the indications for the administration of 100 per cent o.xygen. 

Oxygen is carried in the blood by two processes — a small quantify 
in simple solution, and a large quantity in chemical combination with 
hemoglobin. The partial pressure of the oxygen in the inspired air 
is an important factor in the determination of the quantity of oxygen 
the blood will transport. Consider that the amount of oxygen m 
100 c.c. arterial blood is about 19.5 c.c. in a normal adult breathing 
air. When he breathes 100 per cent oxygen, this increases 3.0 c.c., a 
15 per cent increase. Under normal circumstances this may be of 
negligible importance; but under several common pathologic conditions, 
the small increase may be of vital importance. For example, when the 
circulation rate is decreased as it is in shock, the blood may give up 
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due largely to the vasomotor reflex which originates in the thrombosed 
segment, and that the symptoms can be completely relieved and con- 
valescence shortened by blocking the sympathetics, and breaking the 
reflex. They believe that the manifestations are due less to the asso- 
ciated venospasm than to an arteriospasm. 

Eovenstine (1939) has used block of the intercostal nerves in the 
treatment of fractured ribs, with great relief of pain and muscle 
spasticity. 

Desplas and Pertus (1938) have described three cases of pulmonary 
emboli in which procaine hydrochloride infiltrations of the stellate 
ganglions (10 to 20 c.c., 1 pei’ cent, each side) have been employed 
in therapy. Two patients died, and one recovered. In these patients 
considerable improvement, both subjective and objective, was ob- 
served follovnug injection. Chiefly, improvement was observed in the 
pain, the anxiety, and the respiratory function. Although some im- 
provement occurred in the circulatory system, the change here was 
less marked. 

THE RESPIRATION 

Sclunidt (1938) has excellently presented recent material dealing with 
the respiratory function during anesthesia and also during childbirth. 

Behnke (1938) has emphasized in a picturesque way the dangers of 
low oxygen tensions too often used with nitrous oxide. He calls atten- 
tion to the fact that a gas mixture containing 14 per cent o.xygen is 
equivalent, as far as the oxygen goes, to breathing air at an altitude 
of 14,000 feet. The use of a 90 per cent nitrous oxide-10 per cent 
oxygen mixture allows the patient an oxygen tension equivalent to 
that found at the summit of Mount McKinley. Such an atmosphere 
is presented to the patient with no opportunity for acclimatization. 

High Oxygen Therapy . — 

There are therapeutic indications for the use of both low and high 
percentages of oxygen. 

Boothy, Mayo, and Lovelace (1939) consider the rationale of and 
the indications for the administration of 100 per cent oxygon. 

Oxygen is carried in the blood by two processes — a small quantity 
in simple solution, and a large quantity in chemical combination with 
hemoglobin. The partial pressure of the oxygen in the inspired air 
is an important factor in the determination of the quantity of oxygen 
the blood will transport. Consider that the amount of oxygen in 
100 c.c. arterial blood is about 19.5 c.c. in a normal adult breathing 
air. When he breathes 100 per cent o.xygen, tliis increases 3.0 c.e., a 
15 per cent increase. Under normal circumstances this may be of 
negligible importance; but under several common pathologic conditions, 
the small increase may be of vital importance. For example, wJieii the 
circulation rate is decreased as it is in shock, the blood may give up 
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80 per cent of its oxygen load instead of the normal disbursement of 
half this quantity, as it passes through the capillaries. The venous 
blood is only 20 per cent saturated Avhen 80 per cent is given up in 
the capillaries. If the person breathes 100 per cent oxygen instead of 
air, the oxygen content of the capillary blood increases 15 per cent, 
under the circumstances, this is of great importance, for it is the 
equivalent of about a 50 per cent increase in the oxygen pressure in 
the tissues. 

The application of heat to patients also significantly increases the 
partial pressure of the oxygen in the body. An increase of 2° C. in 
body temperature results in a 3 mm. increase in the partial pressure 
of oxygen, approximately a 15 per cent increase. A further advantage, 
of course, of adding heat is the increase in the rate of the circulation 
which, in turn, improves the oxygenation of the tissues. 

The administration of 100 per cent oxygen results in working the 
nitrogen out of the body. Fine and his associates (1938), in an ex- 
cellent study, have taken advantage of this and used inhalations of 
100 per cent oxygen to remove a large part of the nitrogen in ob- 
structed portions of the bowel, or from the ventricles of the brain 
following air injection in encephalography. 

The administration of 100 per cent oxygen has been found to be of 
use in deciding whether a strangulated segment of bowel is viable. 
If at operation its color definitely improves on the administi’ation of 
100 per cent oxygen for a few minutes, the segment will probably 
smwive, provided administration of 100 per cent oxygen is continued 
in the convalescence. Shock, pulmonaiy collapse, subcutaneous emphy- 
sema, severe headaches, “hangovers,” and seasickness may all be 
improved by 100 per cent oxygen. Boothby and his associates suggest 
that its use wiU aid in combatting anaerobic infections in “gas gan- 
grene” and in tetanus. Many types of heart disease will respond 
favoi'ably to high oxygen tension in the air breathed. 

It is well known that a definite toxic action may be associated with 
the use of high oxygen percentages under certain circumstances. Al- 
though it has been used in more than 800 patients, Boothby and his 
associates have not observed any signs of pulmonary irritation. Prob- 
ably a safe schedule is the use of 100 per cent oxygen for twelve hours, 
alternated with twelve-hour periods of from 50 to 70 per cent oxygen 
in the air inspired. 

Convenient masks are described for the prolonged use of high 
oxygen percentages in the air breathed (loc. cit). 

Depression of Respiration hy Oxygen . — 

Jlarshall and Eosenfeld (1936) have acknowledged the earlier find- 
mgs of jMosso (and of Henderson) that, when two conditions are 
present, (1) central nervous system depression, and (2) anoxia, the 
breathing of oxygen may cause respiratory depression. They have 
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Studied this in dogs, cats, and rabbits, and they find that under cir 

that the respiration is being’maintained 
by impulses arising in the carotid sinus or the aortic arch and ^ 1 ? to 

tion of the carotid sinus and aortic arch or breatliing of oxygen may 

mide • an phenomenon could not be elicited 

undei all types of depression but chiefly appeared under phenobarbital 

phenobaibital and morphine, under pentobarbital, and under chloralose 
in large dosage. 


be proSiced''"^''^'''''’^ "" depression could 

T hyperventilation, CO, may be tliromi off to such 

an extent that, ivlien o-xygen is supplied and the anoxia relieved the 
respiration fails from low CO,. Marshall and Eosenfeld have shown 
m these experiments tliat, even when CO, is inspired (5 to 7 per cent) 
oxj’^gen still produces a respiratory depression and apnea. 

Depz^ssioii of respiration by oxygen in depressed persons is illustrated 
by cbnical cases of Bursteiii and Kovenstine (1939). 


Sensitivity to Low Oxygen Tension . — 

Dogs were anesthetized with chloralose by Binet and Strumza (1937) 
and then subjected to various low oxygen tensions in the air breathed. 
The variations of resistance to the anoxia encountered are directly 
related to the degree of anesthesia of the animal. A deep anesthesia 
caiTies ivith it a particular vulnerability. Tlie nearer the animal ap- 
proaches awakening, the more its resistance to anoxia increases. 

Some have thought tliat, since the I'espiratory exchange diminishes 
with deepening anesthesia and reduction in metabolic activity occurs, the 
organism was less sensitix'e to oxygen shortage during anestliesia tlian 
normally. Against this belief, Binet and Strumza (1937, 193S) state 
that as a result of their studies they have come to tlie concliisioii tliat 
deep anesthesia produces in the organism a particular sensitivity to 
diminution of oxygen tension in the inspired air. They have used 110 
dogs under chloralose. 


T.\ble IV 



IMSPIIEED AIlE 
OXYGEN" TENSION 
(%) 

TlIEOIiETlO 

ALTITUDE 

Less tliau 45 miuutes after the injection of the 
anesthetic, respiratory arrest occurs at: 

1.07 

11,000 

At 120 minutes after tlie injection of the anes- 
thetic, respiratory arrest occurs at: 

n.39 

13,000 

At 240 minutes after the injcctiou of the anes- 
thetic, respiratory arre.-t occurs at: 

2.41 

15,000 


The large .series of dogs diniini.siic.s the hazards of the doiibtle.ssly great 
variations in response to low oxygen tensions of the individual subjeet.s. 
Dogs appear to be considerably tougher than men in withstaiuliiig low 
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oxygen tensions. Of course, not only the tension at which failure of the 
respiration occurs, but also the length of time a given tension can be 
ivithstood, is important. Binet and Strumza found that resistance in- 
creases as the anesthesia lightens. An abrupt increase in resistance 
occurs only when most of the chloralose has been eliminated. They have 
attempted to control vagal and carotid sinus effects and conclude that 
general anesthesia (chloralose) has a direct action upon the respiratory 
center; the deeper the anesthesia, the more easily anoxia precipitates 
respiratory failure. 

Carbon Dioxide . — 

Waters (1936) has described the history of the COj absorption 
technique. A prolonged experience of trial and error has been respon- 
sible for the approved form of soda-lime containers now in use. The 
guiding criteria here are : lack of resistance to breathing, maximum 
absorption of CO,, and complete homogeneous utilization of the soda 
lime with corresponding long life of the canister. In the successful 
clinical application of the carbon dioxide absorption technique, three 
factors stand out for consideration: (1) A free airway from alveoli 
to breathing bag is necessary; (2) leaks must be avoided; and (3) 
the dead space of the system should be reduced as far as possible. 

Advantages of the CO„ Absorption Technique: Waters (1936) has 
ably summarized the advantages of the CO, absorption technique, and he 
calls attention, among other points, to: (1) Breathing bag proximal to 
patient’s head allows good view and easy moving of patient (to-and-fro 
filter); (2) fire hazard reduced when cautery used; (3) surgical team 
spared dulling anesthetic vapors; (4) waste of anesthetic agents used 
cut to a minimum; (5) better and more physiologic control of patient 
effected. The patient breathes a warm moist vapor, not a cold dry one, 
and body temperature is less apt to fall; (6) respiration, of paramount 
importance as sign in anesthesia, can be studied as to character, rate, 
and minute volume. 

Disadvantage of the CO„ Absorption Technique: The inexperienced 
or dull anesthetist may get into trouble through ignorance or careless- 
ness. 

Abuses: First, the quiet breathing usual with the absorption technique 
uiay permit slight degrees of respiratory obstruction to go unobserved 
by the careless, with considerable physiologic disturbance. Second, the 
deliberate use of high CO, atmospheres is dangerous, and, third, some 
upparatus has too much resistance to breathing. 

Lundy, Tuohy, and Adams (1938) state that s.ynthetic carbon dioxide 
has been used as a respiratory stimulant in 84,202 cases and that “if un- 
toward results were due to the use of this gas, they have not been evi- 
dent to us, and in many instances it has been used to advantage.” 

-Vs Waters points out, it is important to remember that CO,, is a waste 
product of the bodj^’s metabolism, and that preliminaiy medication, 
anesthetic agents, and anesthesia technique in many cases are respon- 
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sible for conditions wliieli result in a rise in tlie body’s CO, content, 
whether tlirough resph-atoiy depression or increase in the respiratory 
dead space. The anesthetist should be aware that excess CO, produces 
a rise in blood pressure; hyperpnea occurs, followed by a fall in blood 
pressure and depression of the respiration, and unconsciousness occurs. 
Apnea appears. If hyperpnea and a rise in blood pressure do not follow 
the administration of CO, (unless the subject is deepty anesthetized), 
an overdose is probably present. 

The experunental work of Seevers, Waters, and their collaborators 
has shown that acapnia is not the usual cause of surgical shock as has 
been taught by Yandell Henderson. 

This article also calls attention to the fairly well substantiated point 
(cf. Hej'^mans) that the use of CO, in the inspired air of persons having 
considerable vasomotor paralysis (ef. spinal anesthesia) is dangerous, 
for, here, the central effects of CO, are lost in the paralyzed area and 
the local effects of CO, on the vessel walls result hi their dilatation and a 
fall in blood pressure.'* 

Attention is called to the dangers of postanestlietic hyperventilation 
with oxygen and CO,. Both oxygen and CO, are so rapidly absorbed 
from the alveoli that, when the CO., stimulus is removed, or if the alveoli 
become blocked temporaril}^ (or permanently) by mucus, collapse is 
likelj^ to occur due to absorption bj”^ the blood of the contained gases. 
If such hyperventilation is to be carried out, air should be utilized. 
Then a high percentage of slowly absorbed nitrogen remains in the 
alveoli, and the tendeiicj’ to atelectasis is minimized. 


Helium in Anesthesia . — 

Sykes and Lawrence (1938) find that with a constant obstruction 
in the airway about twice as much time is required to “breathe to the 
exhaustion point” when a helium-oxygen mixture is used as when 
air is breathed. They did not state whether the subjects used were 
aware of which mixture was being employed. This k}iowledge might 
unconsciously be a factor. They recommend the use of a helium- 
oxygen mixture during anesthesia when a i'es 2 ur«itory obstruction is 
present or when it is essential to spare as much muscular effort as 
possible. 

Eversole (1938) reports the use of helium in more than one hundred 
cases, generally for the relief of rospiratmy obstruction. Altlmugh only 
infrequently indicated, he reports it to be of considerable value in cases 
of postoperative tracheal edema, compression of the trachea by post- 
operative hemorrhage, during laryagospasm, and as a breathing aid 
during partial respiratory paralysis such as that caused by spinal anes- 


thesia. 

Barbiturates and the Patency of the Glottis.— 

Burstein (1937) and Burstein and Rovenst.ne (193b . 

closure of the glottis following the intravenous admunstiati 


•See aldO Smith et al. (1931?). 
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several short-acting barbiturates (sodium thioethamyl, evipal, amytal, 
nembutal, pentothal) in cats is due to stimulation of the parasym- 
pathetic division of the autonomic nervous system. 

The injections of the agents were made under standard conditions. 
When most of the animals coughed, sneezed, or hiccuped during the 
course of the. anesthesia, cyanosis and dyspnea would quickly follow. 
Inspection of the glottis showed spastic adduction of the vocal cords. 
Where no spontaneous coughing occurred, inspection of the glottis 
showed hyperactive, adducted vocal cords. Lifting the epiglottis 
caused complete spastic closure of the glottis; cyanosis and cardiac 
failure ensued unless tracheal intubation was carried out. 


Table V 


AGENT 

NUMBER OP 
ANIMALS 

SPONTANEOUS 

LARYNGOSPASM 

HYPERACTIVE 
LARYNGEAL REFLEX 

FOLLOWED BY 
LARYNGOSPASM 

Sodium thioethamyl 

37 

36 

1 

Evipal 

10 

7 

3 

A.mytal 

10 

4 

5 

Nembutal 

10 

6 

4 

Pentothal 

11 

8 

3 


Atropin (3 to 5 mg. per kilogram intravenously) always caused im- 
mediate relaxation of the cords, normal respiration, and a shortening 
of anesthesia time. 

An explanation is thus otfered for the rarity of such occurrences 
following heavy atropine or scopolamine premedication, known to de- 
press the parasympathetic system. AVhen obstruction of the airway 
occurs during barbiturate anesthesia, of most importance is the im- 
mediate introduction of an intratracheal tube and the provision of 
adequate oxygen. 

I he Mechanism of Anesthesia Accidents in Sublingiial Phlegmons . — 

Weese (1939) has studied experimentally the role of the carotid sinus 
m the mechanism of anesthesia accidents in sublingual phlegmons. 
When, for example, evipal was administered to an animal having a 
characteristic abscess, no untoward event occurred provided the abscess 
was undisturbed. Subsequentljq when a dog with a sublingual abscess 
had received one-half of the lethal dose of evipal and light pressure was 
iipplied to the abscess immediately after the injection, respiratory failure 
developed at once. Neither prolonged artificial respiration nor analeptics 
counteracted this failure. In later experiments, when pressure was ap- 
plied to the abscess five minutes after the injection of an almost lethal 
dose of evipal, the course was normal. 

In another experiment, a dog was given a 60 mg. (per kilogram of 
body weight) dose of evipal. Pressure on the carotid sinus on the 
healthy side barely influenced the respiratory rate ; but pressure on the 
akscessed side led to a reflex stoppage of respiration. The healthy side 
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was pressed again, and no respiratoiy effect was observed. Four minutes 
after the injection of evipal, ijressure on the abscessed side was followed 
by only a slight respiratory effect. 

Evidence is offered that the effects observed are not due to a pain 
reaction. 


When the carotid sinus is denervated as a xjreliminary to the above 
studies, pressure on the abscess docs net lead to apnea. 

The following explanation by Weese is offered on the basis of these 
and many other similar studies: “If an abscess develops in the area of 
the carotid sinus, the nerve elements become more sensitive than nor- 
mally when a certain stage of inflammation is reached. Should one then 
stimulate the nerve elements, the phj’siologic inhibition on the respira- 
tory center, which continuallj' acts on the center through perceptive 
nerves from the carotid bifurcatioii, will be greatl}'' intensified. Conse- 
quently, pressure on such an altered area gives rise to a temporaiy 
or permanent respiratoiy failure with corresponding change in blood 
pressure, instead of only a transitoiy inhibition. However, this hyper- 
sensitivity diminishes during the course of anesthesia. If the anes- 
thesia is deep enough, it vanishes completely. . . . This gradual disap- 
pearance of the respiratory reflex seems to me to be due to the slowly 
induced anesthesia of the nervous elements in the carotid bifurcation 
itself.” The anesthesia of the carotid sinus appears to lag behind 
the anesthesia of the central nervous system. 

Ether anesthesia depresses the vagus system much more than do the 
barbituric acids. Probably this explains why in sublingual phlegmons 
accidents are more common under barbiturate anesthesia than under 
ether. However, if intravenous evipal is to be used, anesthesia deep 
enough to paralj’^ze the vagus completely must be employed, and, 
furthermore, the operation should not begin until at least five minutes 
after the injection so that the vegetative nervous system is also cer- 
tainly anesthetized. 


Miscellaneous Points . — 

Flagg (1937) gives an interesting historical review of the intra- 
tracheal technique in anesthesia. He describes the teehnique and 


presents the arguments for and against it. 

Flagg (1938) makes a plea for the integration of anesthesia, resuscita- 
tion, and oxygen therapy, to be called pneumatology. 

Peoples (1938), in studying the effects of dietlivl and divniyl eflier 
(rdnethene) upon the oxygen consumption of rats, finds tliat o.xygen up- 
take increases with both agents under light anestliesia. Also, with botli 
a-ents there is a reduction in o.xygen consumption during deep anes- 
thesia -reater in the case of ethyl ether. Peoples observes that there 
seenis’to be a critical depth of anesthesia below which the rate ol o.x-ygen 
consumption abruptly falls, pcrhajis indicating a sudden change in 
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cellular metabolism of most of the bodjG Certainly it is unlikely that 
the oxygen consumption of any one type of tissue could fall enough to 
reduce the total metabolism by 50 per cent. 

In 1934 Guedel and Treweek presented a paper on ether apnea. Bur- 
ford (1937) reports his expei’iences with deliberately induced apnea 
during anesthesia. He finds it useful and safe in so far as he has ob- 
served. 

Laivrence (1937) points out that, whereas the pharmacopeia allows 
5 per cent free N 2 in N„0, some gases contain as much as 15 per cent free 
hk, thus reducing the anesthetic power and the ox 3 ’-gen allowable. 

Harris (1937) has considered from the physiologic point of view the 
deliberate use of anoxia in anesthesia, and, in particular, “secondarj"- 
nitrous oxide saturation” which he heartilj’- condemns as do most anes- 
thetists now that the evils of anoxia have been so clearly demonstrated. 

Lunsgaard and Van Slyke have shown that reliance on cyanosis as a 
clinical guide to anoxia is unwise, for the appearance of this sign de- 
pends upon the presence of a certain quantity of reduced hemoglobin in 
the blood and not upon the relative proportions of reduced and 
oxygenated blood. In one person this sign may appear with relatively 
small alteration in oxygen saturation, but not appear in an anemic 
person except in advanced asphyxia, or perhaps not at all. Sub- 
clinical anoxia can exist without cyanosis and yet be of a degree that 
would be injurious, if prolonged. 

Shaw, Steele, and Lamb (1937, a) have observed the effect of cone 
ether anesthesia on the blood oxygen of dogs. During this study they 
have found a progressive increase in the oxygen capacity of the 
arterial blood and a decrease in the oxygen saturation of the arterial 
blood. The findings indicate the existence of an anoxic anoxia ; where- 
as under spinal anesthesia (1937, b) an increase in the oxygen satura- 
tion of the arterial blood was found, with a decrease in the oxygen 
content and saturation of the venous blood and an increase in the 
arteriovenous oxygen difference. The changes indicate the existence 
of a stagnant anoxia. 

THE CIRCULATION AND ANESTHETIC AGENTS 

The Effects of Various Agents Upon Cardiac Automaticity and Output . — 

Cyclopropane (Including some comparisons with ether and chloro- 
form); An early question to I'aise concerning anj'^ anesthetic agent 
's, what are its effects upon the heart? Cardiac irregularities during 
anesthesia have caused much concern, but rarely has this concern led 
to a controlled study of the phenomenon. Recognizing this, iMeek, Hatli- 
awaj^, and Orth (1937) have made an excellent stiidj' of the effects upon 
cardiac automatieitj' of a sudden strain placed upon the heart, effected 
'V means of a test dose of epinephrine under ether, chloroform, and 

cyclopropane. 
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As the authors point out, further studies of other cardiac properties 
are desirable, as, for example, the effects of the agents upon irritability, 
strength of contraction, length of refractory period, and conduction 
rate in the myocardium itself. 

Long ago Levy showed that chloroform might sensitize the cat’s 
heart to certain stimuli that lead to ventricular fibrillation. This possi- 
bility must be considered for each new anesthetic agent. Much in- 
formation indicates that observations upon heart effects in animals 
cannot siimmarily be applied to man. Great stress is often laid upon 
the difference in the response of dogs and eats to epinephrine during 
chloroform anesthesia. Meek and his associates state, “All the evi- 
dence with which we are familiar indicates that conclusions from 
expez’iments with anesthetics on the dog may be applied to man with 
much more certainty than those from the cat.’’ Weidenhorn, Volini, 
and McLaughlin (1938) agree that dogs are more desirable than cats 
for cardiac studies of the anesthetic agents, for the electrocardiogram 
of the dog has great simiiai'ity to that of man. Admittedly it is more 
difficult to produce ventricular fibrillation in dogs under chloroform 
than in eats by the injection of epinephrine. 

Judging (Meek and associates) by the appearance of tachycardia 
after epinephrine injection, cyclopropane has an even greater sensi- 
tizing effect upon the ventricular automatic tissue than does chloro- 
form. 

In ether anesthesia it Avas found (Meek and associates) that auriculo- 
ventrieular nodal rhythm is common after tlie injection of adrenalin, 
Avhereas chloroform favors Awntricular extrasystoles, nodal and ven- 
ti'icular rhythms, and occasionally ventricular tachycardia and fibrilla- 
tion after large doses of epinephrine. 'Weidenhorn, Volini, and 
McLaughlin (1938), as have other’s, have found similar effects 
from chlorofoi'm. Ventricular e.xtrasystoles, aiu’iculoventi’icular nodal 
rhythms, fast Amntricular rhythms, tachycardia, and, on occasion, ven- 
tricular fibrillation occur under cyclopropane. 

It is Avell knOAvn that ventricular fibrillation is more likely to oceiii’ 
during light chloroform anesthesia than during deep. Under c 3 ’elo])io- 
pane, most cardiac disturbances appear under deep anesthesia. The 
fact should not be overlooked that cardiac disturbances also can ap- 
pear under light cyclopropane anesthesia. For example. Meek and 
his associates found that, under their test conditions, eleven of seven- 
teen dogs developed tachycardia under light anesthesia, no small per- 
centage. The ari’hythmia here Avas of shorter duration than it was 
under deep anesthesia. 

Taylor, Bennett, and Waters (1937) state, “Disturbances of pulse 
rate and' blood pressure have in our experience occurred more often 
with cyclopropane than with other inhalation agents.’’ 
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Twice as many arrhythmias are found to be present under cyclopro- 
pane as under ether. The character of the arrhythmias is of consider- 
ably more importance than the number. When it is recalled that 
cyclopropane anesthesia, in distinction to ethei', leads to the appear- 
ance of an ominous type of irregularity, multiple focus ventricular 
extrasystoles which on occasion come in runs and sometimes finally 
end in ventricular fibrillation and death, a possible hazard of deep 
cyclopropane anesthesia becomes evident, and this perhaps offers an 
explanation of the sudden deaths of able-bodied persons under cyclo- 
propane anesthesia. 

While these facts are not adequate to label cyclopropane as an im- 
possibly dangerous agent, they certainly indicate that constant, 
meticulous observation of the heart must be carried out during anes- 
thesia under the agent. Careless disregard of reasonable warning 
signs may lead to the abandonment of an agent which has outstanding 
merit in some of its other qualities. 

The use of epinephrine (and probably other sympathomimetic 
drugs) is absolutely contraindicated in cyclopropane anesthesia. 

A number of sudden deaths of patients during cyclopropane anes- 
thesia offers a sharp warning of the desirability of further cardiac 
studies under this agent. 

Robbins and Baxter (1937) have studied electrocardiograms of dogs 
under cyclopropane anesthesia and have correlated them with the 
arterial concentrations of oxygen, carbon dioxide, and cyclopropane. 

In only one experiment ( ? If 13) did cardiac irregularities appear 
until some minutes after respiratory arrest; following this, auriculo- 
ventricular block, nodal rhythm, and multiple focus tachycardia and 
fibrillation were variously obseiwed. AVlien the cardiac irregulaiities 
began, the arterial blood oxygen content was very low, on the aveiage 
only 2.8 volumes per cent. The arrhythmias disappeared when arti- 
ficial respiration restored a normal blood oxygen level. Undei’^ these 
circumstances it was possible to increase the blood concentration of 
cyclopropane by as much as 30 per cent over the amount necessaij'^ 
for respiratory arrest, without heart damage, as judged by electio- 
cardiographic records. Robbins and Baxter conclude that the cardiac 
irregularities which develop at about the time of respiratoiy ariest 
are not due to a cardiac effect of cyclopropane but to the extieme 
anoxia. This conclusion is based upon two points: (1) under artificial 
i-espiration a high blood concentration of cyclopropane can be built 
np without cardiac arrhythmias; and (2) it has been found by a num- 
ber of observers that irregularities similar to those recorded heie ap- 
parently can be produced by anoxia. It was found that, if cyclo- 
propane were increased sufficiently, cardiac arrhythmias and failuie 
ultimately I’esulted, probably due to direct action of cyclopiopane 
upon the heart. 
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Evidence that some of the cardiac effects of anoxia are due to stimuli 
from the nieduUa is found in the fact that there are some differences 
in the dogs with intact vagi and those in which the vagi have been 
severed. In the latter group the lack of increase in the P-B interval 
and aie absence of severe degrees of auriculoventricular block are char- 
acteristic. On the other hand, ventricular extrasj-stoles, nodal rlytlim, 
and multiple focus ventricular arrhjdhniia were found in each group 
at about the same degree of anoxemia. Not all of tlie arrhjdhmias, dur- 
ing respiratory arrest then, are of vagal origin. 

Bobbins and Baxter (1938) have determined the cardiac output in 
dogs according to the Principle of Fick. The 3 ' found that the output 
increased in nine dogs under moderate surgical anesthesia with cj^clo- 
propane ; it equalled the normal in four dogs under very deep anesthesia ; 
and it decreased 28 per cent in five dogs under veiy deep anesthesia. 

The Barbiturates: Thiobarbiturates in clinical medicine are repre- 
sented chieflj' bj- pentothal. 

Gruber (1937) first drew attention to changes produced by the thio- 
barbiturates in the electrocardiogram of dogs. Volpitto and jMarangoni 
(1938) carried out similar studies in man. 

Gruber found that the first injection of pentothal produced disturb- 
ances in the electrocardiogram in most cases in dogs and that the second 
injection was alwaj^s followed bj^ disturbances such as alternate ven- 
tricular rhythm, premature contractions, and shortened P-B intervals. 
Similar observations were made in cats, rabbits, and monkej’s. Blorphine 
enhanced the appearance of these disturbances, while atropine was 
without effect. Epinephrine removed them temporarilj^ or permanently. 

Kohn and Lederer (1938), studying cats, dogs, rabbits, and monkeys, 
found that not all the animals observed showed significant electro- 
cardiographic changes following the haduction of pentothal anesthesia. 
Another group showed disturbances such as ectopic beats, alternating 
normal and premature rhjdhm, and disturbances in intraventricular con- 
duction. In some animals the P-B inteiwal was shortened. This is not 
in agreement with the observations of Bctlach (193/, 1938), Ilafkcsbring 
and MacCahnont (1938), and Volpitto and ilarangoni (1938). 

Hafkesbring and illacCalmont (1938) object that they have been un- 
able to find any work in which the effects of the barbiturates upon tlie 
electrocardiogram were not masked b.v the use of other anesthetics (ef. 
Gruber) ; accordingly, they have studied the electrocardiograms of dogs 
and cats’ before, during, and after administration of the drug.s (from 
one-third to one-half the fatal dose at intervals of from one to two 
weeks) in an attempt to determine the effect upon tiio myocardnnn 
durin" anesthesia, the degree to which the electrocardiogram retnrnc/i 
to normal with the animaP.s recovery, and the presence or absence ot 
cumulative effects. 
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They state tliat earliex' wox’k has shown ixo tolerance in dogs and eats 
for the bax’bitxxrates ; tliey refer to Edd}' and state that they eontirin 
these findings. However, these may be compared with other data in the 
section on “Tolerance. to Barbitnrates. ” 

Hafkesbriixg and MaeCalmoixt conclude that the only cardiac effects 
of anesthetic doses of barbital,- aixxjdal, axxd ixemlnxtal, as indicated b}^ the 
electrocardiogx'am, were axx iixerease iix heart rate and a decrease in sinus 
arrhythmia. Complete reeovexy, as far as tlie electrocardiogram could 
indicate, was found oix the day follmving administration of the drugs, 

Volpitto and Marangoni (1938) found iix seventeen clinical trials that 
the electrocardiogram showed no deviation from normal in the QES 
wave, P-E iixtex'val, or T wave ixnder pentotlxal, sodium thioethanx}'!, 
or evipal anesthesia. 

Betlach (1937) cai’ried oxxt repeated electrocardiogx'aphic studies on 
dogs over a considerable period of time and foxxnd that some variatioix 
in the electx’oeardiogram occurs fronx da_y to day iix the control series, 
one or two of the variations being frequently found. His statement 
that sodium anxytal axxd pentothal sodium caused no changes of signif- 
icance in the electrocardiogram does not agree witli the findings of 
others (Gruber [1937], Kolin and Lederer [1938]). 

Betlach (1938), on the basis of x’atlxer scant data, concludes, that there 
is some evidence at least that electrocardiographic changes caused by 
barbiturates ma}^ result primarily from anoxia. This matter is of 
importance, and much more information must be available before one 
can conclude that the intravenous barbiturates can be used with safety 
m patients with heax't disease. At the Massachusetts General Hospital, 
after the use of several thousand administrations of intravenous bax“- 
hitxirate anesthesias, the opinion is still held that these agents should 
not be employed in the presence of heart disease, particulax'ly of the 
myocardial or coronar}’’ type. 

The great variation in response so often encountered xvhen the 
barbiturates are used has been widely recognized as a hazard of the use 
of these agents. Less widelj’- known is the possibility of a hazard of 
mtex’mitteixt dosage duxlng a given anesthesia. Veal and Eeyiiolds 
(1938) have called attention to this in a paper on the subject. 

Their studies were made on dogs and cats. An initial intravenous 
dose of 20 mg. per kilogram of body weight of pentothal .sodium pro- 
duced a sleeping time of from seven to twenty minutes. As soon as 
'’•ndoiis x'eflexes had I’eturned, additional doses of from 3 to 5 mg. per 
bilogram were given. The dux'atioii of anesthesia increased. It lasted 
from forty to fifty minutes. Finally, they report that, without any in- 
dication fx’om the blood pressure or i-espiratory rate (both were eon- 
f'mioxisly obsex’ved), an additional fx-aetional dose would produce death. 

Ill another sexdes of experiments the same initial dose was given and 
firoduced an anesthesia averaging twenty minutes in duration. As soon 
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as the reflexes had returned, the same dose was repeated. A much more 
profound anesthesia ensued, and some of the animals died. These experi- 
ments suggest that the animals could break down to a less toxic form 
onlj a certain amount of the agent, or, it seems more likely to this 
reviewer, that the system still contained a considerable quantity of in- 
completely detoxified breakdown px’oduets, capable of acting with the 
freshly added agent to liroduee profound anesthesia. Or it might be 
suggested that the organs had been so Aveakened by the initial dose that 
they Avere less able to tolerate the same-sized dose. It is clear from 
these and other experiments that reaAvakening and return of some 
reflexes do not indicate that the action of these drugs is complete. It 
is plain that the intermittent use of these agents cannot be likened 
to the intermittent use of, say, ether anesthesia. An ominous fact 
to be observed is that Avith each fimetional dose of the barbiturate, the 
margin of safety becomes less. A lethal dose maj’’ be administered 
Avithout adequate Avarning from respiratoiy, circulatoiy, or reflex 
changes, according to Veal and Reynolds. Pentothal sodium does not 
seem to be a safe agent for prolonged anesthesia, eAmn if administered 
by the fractional method. 

Rejuiolds and Veal (1938), in studjdng the effects of pentothal 
sodium in dogs and cats, observed that sudden moderate overdosage 
first produces cessation of respiration, but that, with continuous ad- 
ministration of small amounts, though only enough to maintain light 
anesthesia, signs of heart iaauscIc poisoning appear. The longer the 
administration is continued, the more the danger seems to shift to 
abrupt failure of the circulation, Avithout Avarning. 

Lundy, Tuohy, and Adams (1937) state that intravenous barbiturates 
are not as safe in children under 10 years of age as in adults. 

Tournade and Joltrain (1936) haAm considered mAAch literature deal- 
ing Avith the cardiac and respiratory etfects of evipan. 

NoAvak (1938) states that evipal, pernocton, amjdal, and avertin 
depress the reflex actiAuty of the carotid sinus ]Aressor mechanism but 
do not necessarily abolish it. Evipal and amjdal gave, in his studies 
on dogs, the most consisteiAt results Avith fair pressor respon.ses. He 
concludes that these drugs cannot be considered ideal for vasomotor 


.studies chiefly because of their depressing effect Atpon vasomotor re- 
flexes. 

Holman and Page (1938) have studied the cardiac output In arterial 
hypertension (produced by constricting the renal arteries) i'"'""''’'; 
thetized dogs as avcII as in dogs anesthetized with pentobarbita . iiey 
found that the cardiac output was not clianged by the development 
of hypertensioiA. The high blood pre.s.surc could, it seem.s, have arisen 
only through the mechanism of increased peripheral rc.si.staiicc f> J 
e Atobarbiral anesthesia did not change the cardiac output of ei c 

l:r,‘mai .losa. l-.l .he -'"'I' 
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to depress the respiration, the pulse rate increased as did the cardiac 
output. Insufficient data to establish this are presented. It is recorded 
that marked cyanosis was present under deep anesthesia, and the infer- 
ence is drawn that the anoxemia is responsible for the increased 
cardiac output. It is regrettable that these observations were com- 
plicated by anoxia. 

Trihromethanol (Avertin): Morton (1935) observed seven patients 
ivith normal hearts and four Avith heart disease before, during, and 
after avertin anesthesia. The most frequent electrocardiographic 
change seen was an alteratiorr in the form of the T wave, there rvas 
usually a decrease or reversal of potential, srrggestiirg a change iir 
the activity of the myocardiirm at the base of the veirtricle, perhaps 
due to a direct action of the drug on the heart, to cardiac anoxia, or to 
lessening of demands nrade rrpoir the heart. Electrocardiograms of the 
isolated, perfused frog’s heart showed that avertin depressed the 
muscle, but had little action on the pacemaker. 

Miscellaneous Agents: Widerrhorn, Volini, and McLanghlhr (1938) 
have studied in dogs the electrocardiographic effects of these general and 
local anesthetics: ether, chloroform, avertin, irembntal, amytal, peirto- 
thal, evipal, paraldehyde, and procaine. They found that ether pro- 
duces little change in the tracings; the most iroticeable effect is 
pronounced siirus tachycardia. Chloroform produced profound changes, 
nodal and veirtrieular extrasystoles, a prolonged P-R interval, anc 
bradycardia. Local anesthesia alone produced no chairges. Iir genera , 
they find the influence of anesthesia upon the electrocardiogram to be : 
“(1) Removal of vagal tonus with possible sympathetic stimulation. 
(2) Action orr the intrinsic condrrctiorr system producing a delay in 
impulse trairsmission. (3) Induction of premature coirti’actions of 
irodal and ventricular origirr. (4) Possible anoxic factors infiueircinj, 
the heart muscle and the coroirary circulation directly. 

The paper by Chiariello (1937) contains further iirformation. 

Ventricular Fibrillation . — 

It is Avell kirown that rrnder suitable coirditioirs the injection of epi- 
nephrine' into an animal under chloroform anesthesia will be follow e rr 
ventricular fibrillation and death. The cause of the fibrillation is not 
known. It has been suggested that chloroform alters the siisceiffibility 
of the myocardium so as to make it more susceptible to filn illation, 
w'hile epinephrine increases further the cardiac irritability an pie 
eipitates fibrillation. The epinephrine also increases the load on the 
lieart by increasing the peripheral vascular resistance. It has also iiceii 
fmggested that this precipitates the fibrillation of the altered heart. 

Shen and Simon (1938) find that A-cntricular fibrillation frequently 
occurs in dogs* when epinephrine is injected into them during light 
chloroform anesthesia. Procaine given intravenously to dogs (from 


•See article by Mock and associates. 
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4 to 5 mg.- per kilogram) with the epinephrine during light chloroform 
anesthesia has a protecting action against this tj-pe of ventricular fibril- 
lation. The hazard of intravenous injection of procaine in man is too 
great if such large quantities must be used for him. 

Bouckaert and He 3 mians (1931) have observed in dogs (under 
chloralose) that section of the pneumogastric nerves and denervation of 
both carotid sinuses prevents the adrenalin sjaicope during chloroform 
anesthesia, possibly due to the predominance of the sympathetic s.vstem 
and the hypersecretion of adrenalin after section of these nerves. The 
predominance of the sympathetic opposes the sharp dilatation of the 
heart provoked by the hyiiertension due to the sudden injection of 
adrenalin, and thus perhaps prevents fibrillation. They refer to the 
work of Douglas who has rejjorted that a preliminaiy injection of 
adrenalin prevents the production of the adrenalin-chloroform S 3 ’neopc. 

Since Levy observed the effects of intravenous epinei^hrine in pro- 
ducing ventricular fibrillation in eats and dogs under chloroform 
anesthesia, a number of investigations have been carried out to 
detex'mine the mechanism of it and the means of protection against this 
type of ventricular fibrillation. 

Besides the specific action of epinephrine upon a heart alread 3 ' 
damaged by chloroform, it has been shown that the abrupt, shar]) 
rise of arterial blood pressure which follows the administration of the 
epinephrine seems to pla 3 ’’ a role of importance in the production of 
this type of fibrillation. 

It is known that the hypertensive action of epinephrine can be sup- 
pressed or reversed by the previous administration of dioxane deriva- 
tives or of yohimbine. Shen (1938), rvorking in IIe 3 miaii’s laboratory, 
has attempted to abolish the epinephrine-chloroform typo of ventricular 
fibrillation by the previous injection of sueli substances. Dogs were 
used. He was successful in preventing fibrillation in all eases, al- 
though he has shown (Shen and Simon [193S]) that he could easil}' 
produce fibrillation by the technique used. lie suggests that sparing 
the heart from great dUatation accounts for the absence of fibrillation. 
Peripheral vasodilatation follows the administration of epinephrine 
after the dioxane derivatives or 3 'ohimbine; the intracardiae tension 


does not rise so high, and dilatation does not occur. 

Hermann (1939) finds that many agents (halogen-containing, hydro- 
carbon series) are capable of producing the adrenalin .syncope, once 
associated only with chloroform. 


Affcnts Used in Combattimj the Hypotension of Spinnl Anesthesia.— 
Several agents have been employed to counteract the fall i/i blno,/ 
pressure occasionally observed during si)inal anesthc.sm. Lpmephnne 
is not satisfactory, for its effect is transitory. As 

whips up a failing heart and increases the perqihual u.s stanci t i 
thcLart to work against. It may predi.spo.se to the development ot 
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cardiac arrhythmias. Benzedrine has a stimulating effect upon the 
cortical centers, undesirable during spinal anesthesia. Ephedrine 
has some stimulating action upon the cortical centers (although less 
than that of benzedrine). Ephedrine may cause tachjmardia. Pare- 
drine is a new and promising agent. It does not increase cerebral 
activity as does benzedrine or exihedrine. All of these agents are to'be 
avoided if cyclopropane has been or is to be used. 

The use of paredriue to correct the fall in blood pressure during 
spinal anesthesia has been described bj* Altsehnle and Gilman (1939). 
Tliis drug has a powerful pressor action due to stimulation of the 
smooth muscle of the arterial wall. Apparently it has little or no 
direct effect upon the heart. It is effective when given orally, intra- 
muscularly, or intravenously. Intramuscularly from 10 to 20 mg. are 
administered; from 5 to 10 mg. are given by vein. If, five minutes 
after the intramuscular administration of 10 mg., no rise in blood 
pressure is observed, the same dose may be repeated. Blood pressure 
will usually be maintained at the desired level for from one-half to 
two hours. 

Ilemodynamic Effects of Procaine-Epinephrine Solutions Administered 
hy Different Routes . — 

Pickering, Steinmej’^er, and Luekhardt (1938) have compared the 
hemodynamic effects of subcutaneous, submucosal, and subgingival in- 
jections of procaine-epinephrine hydrochloride solutions. Thirty-eight 
dogs were used. Following submucosal injections the arterial pressure 
rose 10 to 40 mm. Hg. These I'ises ivere much greater than those oc- 
curring after subcutaneous injection. In the latter case, the greatest 
rise was 10 mm. Hg. Also, it is to be noted that the pressure returned 
to normal sooner here than after the submucosal injection. In a second 
series of experiments the absorption of procaine-epinephrine from 
several areas within the mouth was observed. The most marked uniform 
result occurred following injection in the region of the anterior palatine 
foramen in the soft tissues over the hard palate. 

The clinical implications of this study are of interest. Subgingival 
injections of even veiy dilute (1:30,000) solutions of epinephrine may 
and often do cause considerable xlses in arterial pressure. If epineph- 
rine, which causes local vasoconstriction, enters the general circula- 
tion so readilj'-, so also must procaine, a local vasodilator. The hazard of 
using these agents in dental procedures, as is so often done without 
due consideration for the age and size of the patient and without regard 
for the possible presence of myocardial insufficiency, coronai-y disease, 
or hypertension, is obvious. 

(2'o be coiitiniiej in the July issue. The references will accompany the last part.) 
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REPORT ON THE MEETINGS OP THE A]\IERICAN SOCIETY 
FOR EXPERIMENTAL PATHOLOGY", NBYV ORLEANS, LA, 
JIARCH 13-16, 1940= 


Jesse L. Boei.jian, M.D, Rochester, Minn. 

(From the Division of Experimental ilediciiie, the Mayo CUnicJ 


H P. SJIITH, State University of Iowa, Iowa Citj', repro.seiitetl the .society at 
. the joint session of the Feileration with an aililress on the coagulation of 
the blooil. His work in this field has more recently been concerned with pro- 
thrombin activity and the relation of vitamin K to this substance. 

The first afternoon was devoted to a joint meeting with the American Associa- 
tion of Immunologists in which twelve papers dealing with studios of virus dis- 
eases were presented. John G. Kidd, Bockefeller Institute for Hedieal Eesenrch, 
Now York, N. Y., demonstrated the effect of e.vtravasatod antibody on the anti- 
genicity of e.xtracts of virus-induced rabbit papillomas. Large amounts of rabbit 
papilloma viru.s ca-.i be rendered completely nonantigenic on neutralization with 
the antiviral antibody. Yirus-iudueed growths of wild and dome.stio rabbits con- 
tain e.xtravasated antibody as well as the specific virus. The passive transfer of 
antibody with e.xtracts of the growths may be responsible for resistance to infec- 
tion by the papilloma virus when such e.xtracts are transferred to normal rabbi t.'. 
Since the antibody present also renders the virus mi.xtnre nonantigenic, the at- 
tempted immunization of normal r.vbbits with extracts of virus-induced papillomas 
of cottontail rabbits fails to provide evidence as to whether the virus is present 


in them. 

The nature of natural respiratory contagion of tuberculosis was studied quan- 
titatively by Wm. F. Wells and Max B. Lurie, University of Peiimsylvanm, Phil- 
adelphia, by means of an air centrifuge to determine the miniber of tnbmcle 
bacilli suspended in a given volume of air. The number of bacilli on lured rom 
sample rabbits’ lungs corresponded to the number of organisms in the to a a ^ 
breathed by these animals. Rabbits which inhaled more i.m , ■ 
bacilli died in a period of five or si.x weeks with -“f V'nr’u.br-le 
nionia without tuberculosis of the other organs. \\ len iss i.i . 

bacilli were inhaled by H^a condi- 

nionary phthisis without to nl.raviolc. 

tubercle bacilli suspended in air were kille.I in cxpo.sn 

light for three seconds. 

The production of pres.sor substance by •■*"‘7p7ia'*M''weeks "^New York t'ily 
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dog or beof roiial cortex after one to three clays’ incubation in the absence of 
oxygen increased the systolic blood pressure when injected intravenously into 
dogs. Similar material autolyzed in oxj'gen decreased the blood pressure when 
injected intravenously in dogs. Only minor changes were produced by autolyzed 
renal medulla. Anaerobic autol3’sis of cell-free sterile saline e.xtraets of renal 
cortex produced a pressor substance which was not found with autolyzing extracts 
of liver, spleen, lung, or heart muscle. This group of authors also reported that 
experimental renal hj'pertension was reduced following pexis of the spleen to the 
ischemic kidnej\ A collateral circulation was demonstrated between the joined 
organs and the return of hypertension was observed in the animals that survived 
subsequent separation of the pexis. 

A motion picture demonstration of ataxia in pigs receiving a sjurthetic diet fed 
with the intent of producing a condition similar to pernicious anemia was given 
bj" M. M. Wintrobe,. J. L. Miller, Jr., H. Lisco, and L. E. Kolb, Johns 
Hopkins Hospital, Baltimore, Md. Degeneration of the posterior columns of 
the spinal cord and degeneration of the posterior root ganglions and peripheral 
nerves occurred. These changes were not influenced by the various vitamin B 
components, separatelj' or in combination. Liver contained a definitelj- protective 
substance. 

A studj' of the pathologic nature of irradiation sickness b}' Virgil H. Moon, 
K. Kornblum, and D. E. Morgan, Jefferson Medical College, Philadelphia, Pa., 
emphasized the fact that the changes following extensive roentgen treatment were 
similar to those occurring in shock. Harry A. Davis, Louisiana State University", 
New Orleans, La., found similar lesions in animals following acute dehydration 
produced by subcutaneous injections of hypertonic saline solutions. 


lAIEBTING OF THE AJIERICAN ACADEMY OF ORTHOPAEDIC 
SURGEONS, BOSTON, MASS., JAN. 21-25, 1940 

Robert C. Robertson, M.D., Chattanooga, Tenn. 

A dry clinic was presented by the local surgeons. Albert H. Brewster .showed 
cases illustrating foot stabilization in spastic cerebral paralysis, emphasizing 
the improved function in weight-bearing which could be obtained in properly 
selected cases. Joseph H. Shorten presented two cases of giant cell tumor arising 
in the femoral epiphj’sis, one occurring in the distal epiphysis, the other in the 
capital. Both were treated by" curettage with good results. Otto J. Hermann 
doinonstrated a co:isor\ ative method of treating fractures of the os caleis in which 
he emphasized the importance of submalleolar pressure after reduction of the 
fracture as a method of preventing callus proliferation distal to the maleollus. 
The spine is always x-ray"ed in cases of os caleis fracture. Frank E. Ober demon- 
strated results obtained by muscle transplantations and shoulder fusions in an- 
terior poliomyelitis. If the biceirs and triceps are of good power, he considers the 
transplantation of the heads of these muscles to the acromion iireforable to ar- 
throdesis. 

M. N. Smith-Petersen presented end results of vitallium cup arthroplasty" for 
ankylosis of the hip. He hopes that this cap may be left in place indefinitely' and 
emphasizes the importance of early active motion. The results included cases of 
bilateral bony ankylosis of arthritic origin and were most encouraging. 


Rocoiveil tor publication. April 5. 1!H0. 
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Operative aiul dry clinics were held at Boston City Hospital, Caruev Hospital 
Children s Hospital, Massachusetts General Hospital, J,tassiicliusotts Memorial 
Hospital, and Robert Breck Brigham Hospital, at ivhich many interesting pria- 
ezples of treatment together ^ith end results were demonstrated. 

A Symposiiiiu on the Treatment of Tuherculosis of the Spine was conducted bv 
A. Bruce Gill, Philadelphia, Pa. The subjects presented and discussed were: 
Pathology, J. Albert Key, St. Louis, Mo.; Pathogenesis and Medical Treatment, 
Dr. J. Burns Amherson, Jr., New York, N. Y.: and End Results of Treatment, 
Walker E, Swift, Mather Cleveland, New York, N. Y.; Henry W. Meyerding, Rocli' 
ester, Minn.; Premont A. Chandler, Chicago, 111.; Z. B. Adams, Boston, Mass.; 
Robert 1. Harris, Toronto, Out.; Leo Mayer, New York, N. Y.; and Paul P. Swetti 
Bloomfield, Conn. 


The disease is felt to be hematogenous from other foci to bone, with trauma 
playing a questionable part. The progress is from tubercle formation to coalcs* 
ceiice with abscess formation, from which stage the abscess may progress to sinu.s 
formation or healing with calcification m.ay occur. Sclerosis occurs with healing. 
In the advancing stage of the disease the bone plays a passive role. Sequestra- 
tion is rare. Spinal involvement may be of central, epiphyseal or anterior typo, 
with multiple foci occurring iii about 10 per cent of the cases. Abscess formation 
and paraplegia may occur as complications. The disease may be self-limiting. 
Cure probably never occurs, but arrest is the desired result. The infection is 
usually due to the human typo and follows inhalation of tho bacilli. Deaths fol- 
lowing tuberculosis of the spine total 10 per cent of .all tuberculous deaths. The 
ineidenco is highest from birth to 9 years of age and is much higher in tho negro. 

In medical treatment rest is of utmost importance. Mental peace and time are 
ussoutial factors. Surgery is not indicated in the active, disseminating porioil. 
I'ollowing arrest, trauma may reactivate tho disease. Pollow-iip study should ho 
continued throughout the life of the patient. The purpose of surgery is to elim- 
inate motion and to establish local rest at the site of the disease. The time of 
fusion should bo suited to the individual patient and in general should bo por- 
fornicd after the disease becomes quiescent. Surgical treatment is of doubtful 
value ill debilitated patients or in those with other active tuberculous lesions. 
Following fusion, medical supervision and prolonged rest are important. Tho 
usual causes of death, regardless of the type of treatment employed, are menin- 
gitis, pulmonary tuberculosis or amyloidosis. Correction of the kyphosis probably 
delavs healing by separation of the diseased vertebral bodies. Opinions differed 
as to the advantages of operative and conservative forms of treatment. It was 
generally felt that surgical fusion was the treatment of clioico in adult.s, while 
varying opinions regarding fusion in children were presented. Arrost is consid- 
ered to be pre.sGiit when fusion of tho diseased vertebral bodies with return of 
normal bone density ns demonstrated on x-ray is obtained, or when normal donsiti 
of the vertebral bodies adjacent to the diseased areas i.s established without evi- 
dence of advancement of the disea.se within the vertebral bodies. Persistent si- 


nuses arc interpreted as failure of arrest. 

The data presented during this symposium will be eompiled for fartlier stmy. 

Syphilitic Lesions of Bones and Joints, Edwin D. Weinberg, Paltimore, .Md— 
riie analvsis of .several hundred eases wa.s presented which .shooed that tlie .l.s- 
■ase was' most frequent between 20 and 10 years of age, and that the nbm oas 
he most frequent site of involvement, although any bone * 

liseuse may simulate many other eonditions. The onse may be ; 

II which increasing calcification with absence ol dtcal. .m .itioi 
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essential fiuiling. Diagnosis is often difficult and may depend upon clinical re- 
sponse to specific treatment. The union of fractures is uninfluenced by syphilis 
of the bone. 

Malignant Joint Tumors (Synoviomata), Dominic A. De Santo, New York, 
N. Y.; Kohert Tennant and Paul D. Bosahn, New Haven, Conn. Si.vteen cases 
were analyzed. These tumors are malignant and arise in synovial tissues within 
joints, tendon sheaths, or para-articular bursa. They are frequently overlooked 
or undiagnosed. Local excision results in recurrence and metastases. Amputation 
is considered the treatment of choice. Seven cases were treated with x-ray with 
improvement in one. It is felt that early diagnosis and amputation are necessary 
to improve present results. 

Tuberculosis of the Long Bones of the Extremities, W. B. Carrel! and H. M. 
Childress, Dallas, Tex. — This disease is rare in the United States. A group of 7-1 
cases was analyzed. The disease is of chronic character occurring after 20 years 
of age in about 50 per cent of the eases. Saucerization of the area of involve- 
ment followed by primary closure has given most satisfactory results. 

Attainment of Good Posture by Use of Natural Eefle.x Mechanisms, Koyal Storrs 
Haynes, New York, N. Y. — Animal experiments indicate that posture is main- 
tained through cerebral and lumbar centers. Posture in the human being is 
largely a question of muscle education through habit which is developed most 
readily in childhood. Corrective exercises and braces are considered to be of 
slight value. 

A Program for the Care of Crippled Children in New York City, Vernon W. 
Lippard, New York, N. Y. — After an intensive case-flnding campaign the inci- 
dence of crippled children in New York City was found to be at least 6.1 per 
1,000 persons under 21 years of age. Family income was less than 52,000.00 in 75 
per cent of the cases. Coordination of existing agencies for care, education, and 
rehabilitation was recommended. This coordination can best be obtained through 
a central bureau. 

George E. Bennett, Baltimore, Md., chose Fractures and Dislocations of the 
Spine for the President’s Address. A historical study from ancient Egypt to the 
present day was presented in .scholarlj- detail. Extension dates from Hippocrates, 
while JIalgaigne first used hyperextension. The paper will warrant careful study 
when published. 

Treatment of the Cerebral Palsies, Winthrop Phelps. Baltimore, JId. — It is es- 
timated that 150,000 cases of cerebral iral.sy are present in the United States. 
Sixty-nine per cent of the cases studied arc within normal mental limits, while 72 
per cent present mild or moderate degrees of involvement. Peripheral surgery is 
of no value in athetosis but offers decided lieiiefits when this is not present. 

Bone Tumors, Charles F. Geschickter, Baltimore, ild. — Malignancy has not been 
observed in osteochondroma in patients under IS years of ago, but has been seen 
in adults. Of 7S1 cases of primary sarcoma, a five-year cure has been obtained in 
Ki.5 per cent. Early x-ray findings consist of a mottled triangle of incrcaseil 
density. Early amputation is felt to offer the best hope of cure. 

Treatment of Osteogenic Sarcoma, Albert B. Ferguson, New York, N. Y. — Four 
hundred cases in the Registry of Bone Sarcoma of the American College of Sur- 
geons were studied. It was found that the percentage of live-year cures was less 
when amputation was performed within six months of onset of symptoms than 
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when aini.utntioM was aeUiye.l until after this time. Eadiation aiul excisiua are 
now recommended, to be followed by aiuiHitatiou after the six-mouth period has 
passed. 

The Conservative Treatment of PoliomyeUtis With Paralysis, Raymond E. Len- 
hard, Baltimore, Md. — Early splinting was urged to minimize paralysis and de- 
formity. ilfaximum recovery in strength was present after eighteen months. Be- 
3 ond this time physiotherapy did not further increase muscle power. 

Pat Embolism, Carlo S. Scuderi, Chicago, 111. — Experimental study indicates 
that fat droplets are excreted through the tubules of the kidney. Attempts have 
been made to immunize experimental animals with the hope of producing an im- 
munizing serum. 

Surgical Approach in Supracondylar T-Fractm'es of the Hiunems Requiring 
Open Red.uction, George W. Van Gorder, Boston, Mass. — A posterior approacli 
which affords adequate exposure for iuteriial lixatiou with minimum trauma was 
found to be preferable iu ton patients with irreducible supracondylar T-fracturos, 
Adequate exposure is felt to be essential if proper reduction is to be maintained. 

The Treatment of Cavus Feet From a Conservative and Operative Point of 
View, Albert H. Brewster and Carroll B. Larson, Boston, Mass.— The etiology of 
this progressive condition is not clear. Multiple surgical procedures are fre- 
quently necessary. Triple arthrodesis plus transplantation of the long too e.xten- 
sors to the metatarsal necks was found to be the most successful typo of treat- 
ment. 


Correction of Congenital Flatfoot by Astragalar Shortening, J. Warren White, 
Greenville, S. C. — ^The astragalus is shortened by removing a portion of tlio head 
and neck, preserving an articulation with the scaphoid. Transverse wedge osteotomy 
of the anterior portion of the os caleis may be required as an additional measure 
in certain cases. 

Lamhrinudi Operation for Drop Foot, Vernon L. Hart, Minneapolis, hliun. — A 
historical survey of the operation was presented, together with personal experi- 
ence with the operation. 


Congenital Amputation, Henry H. Kessler, Newark, N. J. — The cineplastic opera- 
tion is modified by making canals in the stump, utilizing tho movement of the 
entire stump to replace isolated muscle contraction in producing nction by the 
prosthesis. 

Amputation at the Knee Joint, S. Perry Rogers, Chicago, IU. — .Imputation 
through tho knee joint with lixatiou of the patella on the anterior articular .sur- 
face of the distal end of the femur produces a three-point weight-bearing surface 
with a bulbous stump permittiug earlier weight-bearing ami simplification ot the 
prosthesis. Growth of the hone is unimpaired. Results of cases so treated acre 
summarized. 


Fracture of the Neck of the Femur in Children, John C. Wilson, Eos .Vngeles, 
Calif.— Ten cases were analyzed. All were central or through the base of the neck. 
Conservative and surgical methods of treatment were reported. Late degenerative 
changes of circulatory origin are frequent. Groivth disturbances are to ><• expci, t . 
Nailing of the fracture is felt to be the treatment of choice with care taken to inoni 
injury to the epiphyseal plate. Tho possibility of late changes .should be recog 
nized when any form of treatment is instituted. 

Restoration of Function in Fractures of tho Tlblal 
juries of the Semilunar Cartilages, Guy W. Icadbetter and Frank M ' 

Loton, D. C.-Early operation with exci=iou of the injured cartilage, ele^.ition of 
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the articular cartilage blocked by bone chips, and early motion is advised. In- 
ternal fixation is often necessary. Weight-bearing is permitted after three months. 
X-ray does not disclose the true pathology present. The end results of cases so 
treated have been far superior to those treated by conservative measures. 

The Eestoration of Physiologic and Anatomic Function in Old Ununited Frac- 
tures of the Femur (Intracapsular), Edward L. Compere and John Lee, Chicago, 
111. — Seven cases have been treated by fixation with autogenous tibial grafts plus 
three threaded wires. Xo external fixation is employed. Crutches are used after 
eighteen days. Union was obtained in six of the seven cases so treated. It is 
felt that reimmobilization is undesirable in the treatment of any fracture. 

Slipping of the Upper Femoral Epiphysis, M. Beckett Howorth, Wilkes-Barre, 
Pa. — One hundred and thirty-two cases were analyzed. One-half were of the en- 
docrine type. Trauma was usually absent and when present was usually trivial. 
S 3 ra.ovitis of the hip joint, possibly of infectious origin with subsequent circulatory 
changes involving the epiphyseal plate, was felt to be the etiologic factor. In un- 
treated cases the results were poor. Treatment in the preslipping stage by drill- 
ing of the femoral neck with the insertion of slivers of bone is advised. After 
slipping has occurred open reduction and fixation by nailing is employed. Pre- 
operative traction is of value. Excellent results were reported in 39 of the 40 
cases treated by surgical methods. Early diagnosis was urged. 
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when amputation was delayed until after this time. Eadiation and excision are 
now recommendod, to be followed by amputation after the six-month period has 
passed. 

The Conservative Treatment of Poliomyelitis With Paralysis, Raymond E. Len- 
hard, Baltimore, Md.— Early splinting was urged to minimize paralysis and de- 
formity. iMaximum recovery in strength was present after eighteen inoiitlis. Be- 
y ond this time physiotherapy did not further increase muscle porver. 

Fat Embolism, Carlo S. Scuderi, Chicago, 111. — Experimental study indicates 
that fat droplets are excreted through the tubules of the kidney. Attempts have 
been made to immunize e.xperimental animals with the hope of producing an im- 
munizing serum. 

Surgical Approach in Supracondylar T-Fractmes of the Humerus Requiring 
Open Reduction, George W. Van Gorder, Boston, Mass. — A posterior approach 
which affords adequate exposure for interual fi.xation with minimum trauma was 
found to be preferable in ten patients with irreducible supracondylar T-fraetures. 
Adequate e.xposure is felt to be essential if proper reduction is to be maintained. 

The Treatment of Cavus Feet From a Conservative and Operative Point of 
View, Albert H. Brewster and Carroll B. Larson, Boston, Mass. — The etiology of 
this progressive condition is not clear. Multiple surgical procedures are fre- 
quently necessary. Triple arthrodesis plus transplantation of the long too exten- 
sors to the metatarsal necks was found to be the most successful type of treat- 
ment. 


Correction of Congenital Flatfoot by Astragalar Shortening, J. Warren White, 
Greenville, S. C. — The astragalus is shortened by removing a portion of the head 
and neck, preserving an articulation with the scaphoid. Transverse wedge osteotomy 
of the anterior portion of the os caleis may bo required as an additional measure 
in certain eases. 


Lambrinudi Operation for Drop Foot, Vernon L. Hart, Minneapolis, klimi. — A 
historical survey of the operation was presented, together with personal e.xpori- 
ence with the operation. 


Congenital Amputation, Henry H. Kessler, hTewark, K. J. — The cineplastie opera- 
tion is modified by making canals iu the stump, utilizing the movement of the 
entire stump to replace isolated muscle contraction in producing action by the 
prosthesis. 

Amputation at the Knee Joint, S. Perry Rogers, Chicago, III. — .Vmpiitation 
through the knee joint with fi.xation of the patella on the anterior articular .sur- 
face of the distal end of the femur produces a tliree-poiiit weight-bearing surface 
with a bulbous stump permitting earlier weight-bearing and siiuplilication of the 
prosthesis. Growth of the bone is uiiiiiipaired. Results of cases so treated were 
summarized. 


Fracture of the Neck of the Femur in Children, John C. Wilson, Los Angeles, 
Calif.— Teu c.ases were analyzed. All were centr.al or through the base of the neck. 
Conservative and surgical methods of treatment were reported. Late degenerative 
changes of circulatory origin are frequent. Growth disturbances are to be expected 
Nailing of the fracture is felt to be the treatment of choice with care tahen to aioid 
injury to the epiphyseal plate. The possibility of late changes .should In rce .. 
iiized when aiiv form of treatment is instituted. 

Restoration'of Function in Fractures of the Tiblal 
juries of the Semilunar Cartilages, Guy W. I--dbottor and Frank M “ Si . 
Lnon D. C.-Karlv operation with e.xcision of the injured cartilage, 
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of surgery is covered ia 216 pages, one must admit that the author has done 
unusually uell. The value of this volume would have been enhanced, however, if 
the author had used more pertinent illustrations and had discussed some of the 
diseases more fully. 


The Diagnosis and Treatment of Diseases of the Esophagus. By Porter P. 

Vinson. Pp. 224, with 98 illustrations. Springfield, 111., 1940, Charles C. Thomas, 

Publisher. $4. 

This monograph devoted to diagnosis and treatment of diseases of the esophagus 
is an exceedingly practical and useful book. The material is presented clearly 
and concisely and is based on an extensive e.xperience in this held. At the end 
of each chapter are well-selected bibliographies for readers who wish to study the 
subjects more extensively. The subject material is well illustrated throughout the 
boob. 

An excellent description of symptoms for each of the diseases discussed indi- 
cates the value of an adequate history in these cases. 

The value and safety of dilatation of strictures and spasms, using a swallowed 
twisted silk thread as a guide, is clearly demonstrated. 

Surgical procedures which may be necessary in the treatment of these cases 
are outlined briefly, but no attempt is made to present details of operations as 
found in texts on thoracic surgery. 

Careful study of this book by both specialist and general practitioner should 
reduce errors of diagnosis and treatment of diseases of the esophagus to a minimum. 


Everyday Surgery. By Lambert Rogers and A. L. d'Abieu, with an introduc- 
tion by Professor G. Grey Turner. Pp. 280, with 160 illustrations. William 
Wood & Company, Baltimore, 1938. $4.75. 

G. Grey Turner, in his introduction, states: “It is the purpose of the authors 
of this book to smooth away difficulties and to focus attention on essentials, though 
no one must imagine that they are expected to learn the art of surgery from the 
perusal of its pages, and it is more to be looked upon as a guide in emergency 
or as a remembrancer in times of stress and trouble. ’ ’ This statement very ade- 
quately describes the contents of this book. 

As the authors state in the preface, it is a somewhat dogmatic presentation of 
their own views of everyday surgical practice. Being a presentation of their own 
views, there are no controversial metliods of treatment expressed, and although 
there are other well-recoguized methods of treatment than those they describe, the 
principles set forth by them are sound surgical principlc.s. As may be ascertained 
from the title, the book is self -limited, but it takes up all of the more common 
conditions encountered. It is rather welcome to read a text which is as dogmatic 
as this one, but, of course, that very fact limits its value, unless one has a fairly 
'Mde knowledge of surgery and is thus able to realize that some of the methods 
of treatment are open to some controversy. 

One instance of this is found under the di.seussion of ‘•Gciiernl Peritonitis and 
l.irnlytic Ileus Following Acute Appendieiti.i, ” in which it is stated that the 
hope of recovery lies in the return of iieristalsis, and the intramuscular adminis- 
tr.ition of pituitrin followed by an enema is advocated. Tlie general consensus of 
opinion, in this country at least, i.s that the .stinuilation of peristal.-is in a general 
lUTitonitis is liable to spread an infection which the host is attempting to localize. 
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Caesarean Section. Lower Segment Operation. By C. Jicintosh Marshall, P.H.G.S. 

Cloth. Pp. 2.50, rvith 107 illustrations, including 2 plates. Baltimore, 1039, 

Williams and Wilkins Company. $li.50. 

This is a monograph of 230 pages. It is almost entirely devoted to the develop- 
ment, present status, and results of the surgical techniques of cesaroau section. 
M ith the exception of .a report on his own 2-16 cases, the author presents nothing 
new. One gathers the impression that the main object of the publication is to 
acquaint British obstetriciaus with the advantages of the low cervical section and 
local anesthesia. 

The first portion of the book deals with the history of the development of the 
operation. It is detailed and well illustrated. The author gives little space to 
Stinger’s work and is more interested in the peculiar auatomiea! approaches than 
in the development of the basic principles which cstabljslicd the operation. Ilarri.s, 
in this country, and his etirly work on the time factor in relation to outcome are 
not considered. Indeed, a consider-.ition of the development of knowledge wliicli 
made the operation possible is conspicuously absent. The author gives a long, 
detailed list of his own operations and among them are very many which leave 
a doubt whether the preoperative condition of the patient was considered in at 
all the same light as it would be in this country. In spite of that, his results 
have been astoundiugly good. 

Marshall makes a plea for routine cesarean section of the low cervical typo 
for all cases of placenta previa and without other dingno.stic procedures than 
external palpation and history. This will not meet with agreement in this country, 

A long list of oiJerations were performed for toxemia of pregnancy, but it is not 
possible to evaluate tUc indications because of inadequate data. The .'iaine may 
be said of the indications when the sections were performed for cardiac disease. 

The form of the book is attractively printed and is graced by excellent illu.s- 
trations. The index is extraordinarily complete. 


Surgical Diagnosis. By .Stephen Bower. Cloth. Pp. 22S, with .M ilhi.stratioa.-' 
and 15 plates. Baltimore, 1939, Williams and Wilkins Company. I’l-oi). 

It is difficult to evaluate this voUiiiie on surgical diagnoses. The author state.s 
that he has tried to write a practical guide rather than a theoretieai Ireali.se, with 
brevity as the keynote. As a result, this book is not fundamental enough f<ir 
students and is too brief to be of value us a lefevem-c hook for praclilioncrs. 
Oue i.s impres.-^od bv the undue emphasis upon laboratory pro. edure.s rather t laa 
phvsieal findings in' the diagnosis of di.-ea.-^e. The dl.-.-ussioas of certain dis.'.ascs. 
Lch as hand infections and intestinal oli.^truetum, are .-o inconq.lete that tiu-.v 

;iru vu^uo. . , , 

However, students will prohably remember the apln.ri.-uas :uul mncmoaics al.ic , 
-ire well cho-en. The method of making a rapid survey ot the central m- vmis 

well worth remembering tpl- q!, 

c'raaial in.jury is cxc,.|h,.ar. When one con.-ider.s tha. pracncalU the .vho.„ 
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There is no attempt to discuss the etiology or patliologj- of the different con- 
ditions to any extent. The operative treatment in many conditions is discussed 
in some detail for minor procedures and only in principle for more major pro- 
cedures. 

In general, this hook makes easy reading for one who wishes to review quickly 
the common aspects of the more common conditions met in everyday practice. It 
would probably prove of some value to the general practitioner and to the student 
who has already finished his course in general surgery. The reading time is about 
eight hours. 


Compendium of Regional Diagnosis in Iiesions of the Brain and Spinal Cord. By 

Robert Bing, translated aud edited by Webb Haymaker. Ed. 11. Pp. 2913, 

with 125 illustrations, 2T in color, and 7 plates. St. Louis, 1010, The C. V. 

hlosby Co. $5. 

Three decades have passed since the first publication of Bing’s Compendium, 
now in its eleventh edition and so widely known as to require no detailed descrip- 
tion. The design of the work remains unchanged since the first edition (1909), 
which the author prefaced with the statement: ‘'Its chief task is to give a presen- 
tation of a subject generally reputed difficult and complicated, which shall be as 
clear and simple as the author can make it, while not failing to bo accurate and 
comprehensive, and which shall furnish, even to those who have special knowledge 
of neurology, an easily and quickly consulted work of reference.” In his preface 
to the present edition Bing remarks that, while the volume has increased in size, 
in keeping with the enlarging knowledge of localization, he has kept it within 
reasonable bounds by the inclusion of only those data which can withstand the 
most critical scrutiny as to soundness and practical value. The translator, granted 
freedom to amplify the work, has expanded especially the sections on anatomy 
and function of the bladder and on localization by x-rays. 

As a concise, systematic outline of the essentials of functional anatomy of tlio 
nervous system and of the principles of localization, the ComiJenditini has given 
aud will continue to give a distinctly useful service. Its value, however, would 
have been enhanced by more exacting attention to phrasing, and there are occa- 
sional lapses in factual statements. Above all in a book of this character, con- 
densed as it is and intended particularly as a guide to the elements of localization, 
the utmost qneeision is essential. To select examples illustrating this comment, 
it will be evident that previously uninformed readers are likely to bo confused 
and possibly misled on some points. Page 17; “One should also determine to 
what extent the tracts are interrupted and the medullary centers destroyed. 
Page 20: “Tracts descending from the b!isal ganglia. . . [a section heading 
under which are listed the rubrospinal, tectospinal, aud vestibulospinal tracts]. 
Pago 30: “Prom the clinical standpoint the terms ‘general sensibility’ and ‘sen- 
saUon’ have the following connotations.” [As if there wore a distinction to he 
drawn between sensibility aud sensation, paralleling the custom.ir^ stpar.vtiou 
the general and special senses]. These are minor faults, and the book doubtUvs 
will enjoy the favorable reception warranted by its merit and long history ot 

usefulness. 
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gical treatment of (Ghormley 
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of esophagus, diagnosis and treatment 
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treatment of mechanical intes- 
tinal obstruction due to (Smith, 
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Dislocations and fractures, e.xperiences 
in management of, 319 (B. 
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(Grace), 232 
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^ogs, plasma potassium following intes- 
tinal obstruction in (Green- 
wood et ah), 280 

venipuncture in, method of cxplanta- 
tiou of kidney for (Page and 
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Duodenal and gastric ulcers, results of 
gastroenterostomy in (Church 
and Hinton), 047 
surgical treatment of (Zollinger), 
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Echinococcus cyst, recurrent, of thigh 
(Mason), 407 

Edema of pancreas and acute pan- 
creatitis, enzyme studies in 
(Popper), 500 
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Embolism, pulmonary, meteorologic fac- 
tor in (de Takats et al.), S19 
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(loplemau), 23(5 

Encephaloventriculography, considera- 
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for, with especial reference to 
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dith), 9S 
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(Popper), 571 

Epilepsy (Meredith), 110 

Epinephrine, vasoconstrictor action of, 
on digital arterioles of man 
before and after sympathec- 
tomy (Patherree, .Vdson, and 
Allen), 75 

Esophagus, artificial skin-lined ante- 
thoracic, for impermeable stric- 
ture (Eoehren), 304 
diseases of, diagnosis and treatment 
of, 973 (B. Rev.) 

Exophthalmic goiter, histopathologic 
study of thyroid of, at intervals 
during administration of iodine 
(Wil.son and Mayo), 323 

Extradural hemorrhage, bilateral, case of 
(Kunkel, Jr.), 420 
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of ventral hernias with (Smith 
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Fecal fistulas, persistent ahilomiaal, due 
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disposition of s.ac in operations 
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Jilanimary gland, fibrosarcoma of (Har- 
rington and Miller), 129 
Man, digital arterioles of, vasoconstrictor 
action of epinephrine on, before 
and after sympatlicetomy 
(Fatlierree, Adson, and Allen), 
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Maternal care and some complications, 
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l\Ieetings, review of recent, 157, 159, 
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“Meticulous,” on misuse of (Stuck), 
929 (E) 

Morphine and peritonitis (Zierold), 617 

Muscles activating wrist joint (Hor- 
witz), 776 

Myxedema, postoperative (Wilson and 
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Navicular of foot, painful, divided, 
diagnosis and treatment of 
(Schindler and Gnagi, Jr.), 133 
Neck of femur, report of 59 consecutive 
cases of ununited fracture of 
(Magnuson), 763 

Neurogenic bladder, 644 (B. Eev.) 

cy.stometrie timing of catheter re- 
moval from (Muschat), 710 
Neurological changes following spinal 
anesthesia (Light et ah), 138 
Neurosurgical conditions, borderline, con- 
sideration of value and indica- 
tions for encephaloventriculog- 
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to use in (Meredith), 95 
patient, hospital care of, 644 (B. 
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Nose, hump, hook, and twist of, simpli- 
fied operation for (Samoff), 
90S 

O 

Oblique inguinal and femoral hernias, 
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hernia, procedure for (Willis), 215 
Ob.struetion, appendical, simulating acute 
appendicitis (Cherney), 900 
early, of lower urinary tract, renal 
colic caused by (Weyraucli, Jr., 
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intc.stiual, in dogs, plasma potassium 
following (Greenwood et ah), 
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oral hernias, disposition of sac 
in (WilUs), 212 

Keller (Seliein), 342 

lower segment, 972 (B. Eev.) 

Operations, abdominal, changes in pres- 
sure in antecubital and saphe- 
nous veins during (Veal and 
Hussey), 809 

Ophthalmoscopy, clinico-pathologic cor- 
relation study emphasizing im- 
portance of, in cardiovascular- 
renal disease, 807 (B. Eev.) 

Orthopedics, operative, 646 (B. Eev.) 

P 

Pancreatic enzymes, ditfusion of, through 
intestinal wall in ileus (Pop- 
per), 571 

Pancreatitis, acute, and edema of pan- 
creas, enzyme studies in (Pop- 
per), 566 

Papilloma, intracystic, of breast 
(Hicken), 724 

Peetoralis major, syndactylism with ab- 
sence of (Brown and Mc- 
Dowell), 599 

Pelvic inflammatory disease, fever ther- 
apy in treatment of mechanical 
intestinal obstruction due to 
(Smith, Jr.), 61 

Peptic ulcer, e.xperimental, effect of pre- 
digested food on (Emery, Jr., 
et ah), 574 

Perforation, acute free, of gall bladder 
occurring twice in same patient 
(Greene and Coe), 396 
of colon, acute nonmalignant (Koucky 
and Beck), 674 

peritonitis, experimental study- of bac- 
teriology of (Owen), 37 

Peripheral arterial aneurysms by- sympa- 
thetic block, development of col- 
lateral circulation in (Gage), 
792 (E) 

vascular diseases, 320 (B. Eev.) 

Peritoneoscopy (Priestley), 615 (E) 
in gunshot and stab wounds of ab- 
domen (Hamilton), 582 

Peritonitis and morphine (Zierold), 617 
(E) 

perforation, experimental study of bac- 
teriology- of (Owen), 37 
pneumococeic (Arnold), 555 

Phalangectomy-, partial, for hallux valgus 
and hallux rigidus (.Schoin), 
342 

Plasma potassium following intestinal 
obstruction in dogs (Greenwood 
et ah), 2S0 

Plastic operation, simplified, for hump, 
hook, and twist of nose 
(Sarnoff), 90S 

Pneumococeic peritonitis (Arnold), 555 
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Hump, hook, and twist of nose, simpli- 
fied plastic operation for (Sar- 
noff), 90S 

Hypertension, renal, increased collateral 
blood supply to kidney iu 
(Goldberg et ah), SG9 
technique for splanchnic resection for 
(Smithwick), 1 


I 

Ileal loop, spasm of last, simulating re- 
gional ileitis (Willis et al.l, 
226 


Ileitis, regional, persistent abdominal 
fecal fistulas due to (Ginz- 
burg), 515 

spasm of last ileal loop simulating 
(Willis et ah), 226 

Ileus, diffusion of pancreatic enzymes 
through intestinal wall in (Pop- 
per), 571 

Incontinence, anal (Smith and Jack- 
man), 70 

Infections of hand, 324 (B. Rev.) 

following human bites (Cohn), 546 
Inflammatory disease, pelvic, fever ther- 
apy in treatment of mechanical 
intestinal obstruction due to 
(Smith, Jr.), 61 

Inguinal and femoral hernias, oblique, 
disposition of sac in operations 
for (Willis), 212 

hernia, cause and cure of (Harrison), 
217 

oblique, procedure for (Willis), 215 
Injection treatment of hernia, late re- 
sults of (Dobson), 836 
Injury, external, rupture of main 
bronchus from (Glcrf), 276 
Interlobar empyema (Heuhof and Coplo- 
man), 236 

perforated abscess of lung (Neuhof 
and Coplemau), 236 

Intestinal fistula, high, technique for 
(Zollinger et ah), 579 

obstruction in dogs, plasma potassium 
following (Greenwood et ah), 
2S0 

mechanical, due to pelvic inflamma- 
tory disease, fever therapy in 
(Smith, Jr,), 61 

wall, diffusion of pancreatic cnzpnes 
through, in ileus (Popper), 571 
lutracystic papilloma of breast 
(Hiekcn), 724 

Iodine, histologic study of thyroid of ex- 
ophthalmic goiter at intervals 
during adminisf ratiou of (Mil- 
son and Mayo), 2,25 
Irradiation therapy (Zollinger), 63S 


Irrigator, tidal (\ary), -110 

list of materials for (Vary). JIo 


J 

Jejunal ulcer (Zollinger), 445 
Joint, hip, surgery of, from physiologic 
aspect (Campbell), 167 
radiocarpal, recurrent luxation of 
(Horwitz), 779 

wrist, anatomic and roentgenologic 
study of (Horwitz), 773 
ligaments of (Horwitz), 773 
Joints, dog, use of autogenous rib car- 
tilage grafts to repair surface 
defects in (Young), 254 

K 

Keller operation (Schein), 342 
Kidney, increased collateral blood sup- 
ply to, in renal bypertension 
(Goldberg et ah), S69 
method of explantation of, for veni- 
puncture in dogs (Page and 
Corcoran), 3S9 

L 

Laparotomy under procaine infiltration 
anesthesia, localization of oc- 
cult liver abscess during (Staf- 
ford), 417 

Lesions, cerebral vascular (Meredith) 
101 

of brain and spinal cord, compendium 
of regional diagnosis, 974 (B. 
Rev,) 

Ligaments, collateral, of wrist and other 
joints, comparative anatomy of 
(Horwitz), 775 
of wrist joint (Horwitz), 773 
Linen, cotton, catgut, and silk, relative 
value of, as suture materials 
(Jleade .and Ochsner), 485 
Liver, abscess, occult, localization of, 
during laparotomy under pro- 
caine infiltration anesthesia 
(Stafford), 417 

Local anesthesia (Beecher), 944 
Lung, interlobar perforated abscess of 
(interlobar empyema) (Keiihof 
and Coplemau), 236 

Luxation, recurrent, of radiocarpal joint 
(Horwitz), 779 

Lymphangioma (Hayes ct ah), 541 
Lymphoblastoma (H.ayes ct ah), 540^ 
Lvinphogranulom.a (Hayes ct ah), 5II 
Lymphoid tumors of colon and rectum 
(H.ayes ct ah), 540 

Lviiipiioiua (lymphadcnoin.'i) (Hayes id 
.al.), 34 } 

Lymphosarcoma (H.ayes et ah), 540 


M 

Male l.rea>t. tumors of (Cliara.dm), SSo 
M-ilIot or Ii.asehall linger (Kaplan), iSl 
Mammals and birds, roprosenlativc, m- 
quirv into fnnctmnni cnpncity 
of cecal appendage in (Dennis 
et ah), 372 
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Splanchnic resection for hypertension, 
technique for (Sinithwick), 1 

Stab and gunshot wounds of abdomen, 
peritoneoscopy in (Hamilton), 
582 

Stomach, surgical treatment of tumors 
of (Zollinger), 619 

Streptococcus, beta-hemolytic, chronic 
undermining ulcer of skin due 
to (Johnson and Bo 3 'ster), 883 

Stricture, anorectal (Smith and Jack- 
man), 71 

impermeable, artificial skin-lined ante- 
thoracic esophagus for (Noeh- 
ren), 364 

Surgery, biliary tract, and bad risk ease 
(Allen), 924 (H) 
everj’daj', 973 (B. Eev.) 
general, textbook of, 322 (B. Rev.) 
modern, essentials of, 163 (B. Rev.) 
of hip .ioint from physiologic aspect 
(Campbell), 167 

recent advances in, department of, 138, 
282, 427, 619, 796, 931 
te.xtbook of, 321 (B. Rev.) 

Surgical diagnosis, 972 (B. Rev.) 
techniques, modern, 806 (B. Rev.) 
treatment of tumors of stomach 
(Zollinger), 619 

Suture materials, relative value of cat- 
gut, silk, linen, and cotton as 
(Meade and Ochsner), 485 

Sutured wound, immediate strength of 
(Howes), 24 

Sutures of fascia lata, results of repair 
of ventral hernias with (Smith 
and Masson), 204 

Swedish Surgical Society- (Harkins), 159 

Sympathectomy, vasoconstrictor action 
of epinephrine on digital ar- 
terioles of man before and after 
(Fatlierree, Adson, and Allen), 
75 

Sympathetic block, development of col- 
lateral circulation in peripheral 
arterial aneurvsms by (Gage), 
792 (R) 

Symlactyli.-iin with absence of pectoralis 
major (Brown and McDowell), 
599 

Syndrome, hepatorenal, is there a (Orr 
and Helwig)? 136 (R) 

T 

Technique for splanchnic resection for 
hypertension (Sinithwick), 1 
silk (Shambaugh), 9 

Te.sle.s, undc-sceudcd, further report of 
treatment of, by hormonal 
therapy at Uuiver.-ity of Miniie- 
.sota Hospitals (Rea), S2S 


Therapj', fever, in treatment of me- 
chanical intestinal obstruction 
due to pelvic inflammatory dis- 
ease (Smith, Jr.), 61 
hormonal, further report on treatment 
of undescended testes by, at 
University of Minnesota Hospi- 
tals (Rea), 828 

Thigh, recurrent echinococcus cyst of 
(Mason), 407 

Thoracic cage, transplantation of lower 
scapula within, following upper 
thoracoplasties (Leahy), 875 
Thoracoplasties, upper, transplantation 
of lower scapula witliin thoracic 
cage following (Leahy), 875 
Thyroid of exophthalmic goiter, histo- 
pathologic study of, at inter- 
vals during administration of 
iodine (Wilson and Mayo), 325 
Tibia, adamantinoma of (Hebbel), 860 
Toxemia theory, investigation of trau- 
matic shock bearing on (Ken- 
drick, Jr., et ah), 753 
Transfusion, blood (Vary), 282 
Trauma and appendicitis (Connell), 47 
Traumatic hemothorax (Cato and Nor- 
man), 848 

shock, investigation of, bearing on tox- 
emia theory- (Kendrick, Jr., et 
al.), 753 

Tumors, benign (Zollinger), 637 
lung, bronchoscopic experiences with 
(Broyles and Fislier), 918 
lymphoid, of colon and rectum (Hayes 
et ill.), 540 

mixed, of breast (Harrington and 
Miller), 122 

of male breast (Charache), 889 
of stomach, surgical treatment of 
(Zollinger), 619 

Twist, hump, hook, and, of nose, simpli- 
fied plastic operation for (Sar- 
noff), 908 

U 

Ulcer, anal (Smith and Jackman), 72 
chronic undermining, of skin due to 
beta-hemolytic streptococcus 
(Johnson and Royster), 883 
dviodenal, surgical treatment of (Zol- 
linger), 427 
gsistric (Zollinger), 443 
and duodenal surgical treatment of 
(Zollinger), 427 
jejunal (Zollinger), 445 
peptic, experimental, effect of predi- 
gested food on (Emery-, Jr., et 
ah), 574 

Ulcerative colitis, chronic, anorectal com- 
plication of (Smith and .Tack- 
man), 69 

Ulcers, gastric and duodenal, results of 
gtistroenterostomy in (Church 
and Hinton), 647 



9S6 


SUBJECT INDEX 


PneumothoraXj postoperative simulta- 
neous, bilateral, spontaneous 

(Golden), JOl 

Postoperative gangrene, progressive, of 
abdominal wall (Vier), 33J 
mv-xedema (Wilson and Wayo), 117 
simultaneous bilateral spontaneous 

pneumothorax (Golden), 402 

Post-traumatic sequelae of eneephalo- 
ventriculography (Meredith), 
103 

Potassium, plasma, following intestinal 
obstruction in dogs (Greenwood 
et ah), 2S0 

Procaine infiltration anesthesia, localiza- 
tion of occult liver abscess dur- 
ing laparotom}^ under (Staf- 
ford), 417 

Prostigmin, treatment of postoperative 
abdominal distention with 
(Gordon), flSd 

Psychiatric eases, value of encephalo- 
ventriculography in (Meredith) 
98 

Pulmonary embolism, meteorologic fac- 
tor in (de Takats et ah), 819 

E 

Eadiocarpal joint, recurrent luxation of 
(Horwitz), 779 

Eadiological Society of North America, 
report of twenty-fifth annual 
meeting of (Borman), 479 

Eadiura and roentgen dermatitis, surgi- 
cal treatment of (Ghormley and 
Paircliild), 737 

Eectum and anus, congenital anomalies 
of (Crowell and Dulin), 529 
and colon, cancer of, 103 (B. Bev.) 
lymphoid tumors of (Hayes et ah), 
t)40 

carcinoma of, choice of operative 
methods for (Bankin), 667 

Eegional ileitis, persistent abdominal 
fecal fistulas due to (Ginz- 
burg), 515 

spasm of last ileal loop simulating 
(Willis et ah), 220 

Eenal colic caused by early obstruction 
of lower urinary tract (Wey- 
rauch, Jr., and McMahon), 002 
hypertension, increased collateral blood 
supply to kidney in (Goldberg 
et ah), 809 

venipuncture (Page and Corcoran), 
289 

Besection, splanchnic, for hypertension, 
technique for (Smithwick), 1 

Bespiration (Beecher), 950 

Bib cartilage grafts, autogenous, to re- 
pair surface defects in dog 
joints (Young), 254 
cervical, complete recovery from seri- 
ous vascular impairment follow- 
ing removal of (Silbert), 392 


Bockefeller Foundation annual report, 
1938, 323 (B. Bev.) 

Soentgen and radium dermatitis, surgical 
treatment of (Ghormley and 
Fairchild), 737 

diagnosis of extremities and spine, 105 
(B. Bev.) 

technique, 104 (B. Bev.) 
Eontgendiaguosfik des Chirurgen, 104 
(B. Bev.) 

Rupture of main bronchus from external 
injury (Clerf), 276 

S 

Sac, disposition of, in operations for 
oblique and femoral hernias 
(Willis), 212 

Saphenous and antecubital veins, clianges 
in pressure in, during abdomi- 
nal operations (Veal and Hus- 
sey), 809 

Sarcoma (Zollinger), 638 
experimental, reaction of, to wound- 
healing stimulus (Julian and 
Brunschwig), 32 

Scapula, lower, transplantation of, with- 
in thoracic cage following upper 
thoracoplasties (Leahy), 875 
Sequelae, post-traumatic (Meredith), 103 
Shock, traumatic, investigation of, bear- 
ing on toxemia theory (ICen- 
drick, Jr., et ah), 753 
Silk, linen, cotton, and catgut, relative 
value of, as suture materials 
(Meade and Ochsner), 485 
technique (Sliambaugh), 9 
Sinus, cervical, cyst of, report of two 
cases of (Malcolm and Benson), 
187 

Skeletal means, direct, principles govern- 
ing treatment of fractures and 
bone lengthening by, and new 
apparatus (Haboush), 356 
Skin, chronic undermining ulcer of, due 
to beta-hemolytic streptococcus 
(Johnson and Royster), 883 
Skill-lined antethoracic esophagus, arti- 
ficial, for impermeable stricture 
(Noehren), 364 

Southern Surgical Association meeting, 
review of, Bee. 5, 6, 7, lOoO, 
Augusta, Ga. (Storck), 453 
Spa.siu of last ileal loop simulating 
regional ileitis (Willis et al.), 
227 

Spinal anesthesia in Arabia (Ilarri.son), 

neurological changes follou mg 
(Light et ah), 138 

cord and brain, lesions of, compcnclmjn 
of regional diaguoHid iHi i 
(B, Bov.) 

Spine and o.xtremities, roentgen dmg- 
noaia of, io'o (B. Kcv.) 
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CHEMICALLY AND BIOLOGICALLY 
TESTED TO ASSURE 
EXCEPTIONAL PURITY 


The extreme care used in the production 
of Cyclopropane Squibb results in a gas of 
exceptional purity. Exacting control begins 
with the selection and testing of the raw materials. Elaborate purifi- 
cation methods are employed and careful chemical analyses are made 
of each lot before it is released for sale. In addition, representative 
lots are biologically tested on rhesus monkeys. 

The high quality of Cyclopropane Squibb has been amply demon- 
strated by clinical experience and the product has been generally- 
accepted by anesthetists throughout the world as a dependable 
anesthetic agent. 

Cyclopropane Squibb is supplied in 30 (AA)-, 75 (B)-, and 200 
(D) -gallon cylinders. The cylinders are made of special steel which 
makes them light in weight, yet comparable in strength to the 
old-type, heavy c}'linders. 

Note: Cycloprop.inc is a highly potent g-is and should be used only by 
anesthetists familiar with the technique of its administration. 



For lllerattire and information on Cyclopropane address 
the Anesthetic Division, 745 Fifth Avenue, New York 


£ R:Sqijibb Sons. NEW^YbRK 

MAMUfACTUHIHG CHEMISTS TO THE MEOICAL PfiOFESSlOH SINCE ISSa 
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Ululesceadcil tostcs, further report on 
treatinout of, by hormonal ther- 
apy at University of Minnesota 
Hospitals (Kea), S2S 

University of Minnesota Hosiiitsils, fur- 
tiler report on treatment of un- 
descenbed testes by hormonal 
therapy at (Eea), S2S 

Urinary bladder, care of, after operation 
(Creevy), 423 (£) 

tract, lower, renal colic caused by early 
obstruction of (AVeyrauch, Jr., 
and McMahon), G02 

Ununited fracture of neck of femur, re- 
. port of 59 consecutive cases of 
(Magnuson), 7G3 

V 

Varicose veins, study of (Hawkes and 
Hewson), 714 

Vascular diseases, peripheral, 321 (B. 
Eev.) 

impairment, serious, complete recov- 
ery from, following removal of 
cervical rib (Silbert), 392 

lesions, cerebral (Meredith), 101 

Vasoconstrictor action of epinephrine 
on digital arterioles of man be- 
fore and after sympathectomy 
(Fatherree, Adson, and Allen), 
75 

A^eins, antecubital and saphenous, 
changes in pressure in, during 
abdominal operations (A'^eal 
and Hussey), 809 

varicose, study of (Hawkes and Hew- 
son), 714 


A’^cnipunoture in dogs, method of ex- 
plantation of kidney for (Page 
and Corcoran), 3S9 
renal (Page and Corcoran), 3S9 
A’'entral hernias, results of repair of, 
with sutures of fascia lata 
(Smith and Masson), 204 

AV 

AA'all, abdominal progressive postopera- 
tive gangrene of (A^ier), 334 
AA'estern Surgical Association, report of 
fortj’-ninth annual meeting of, 
Los Angeles, Calif., Dec. 15 and 
16 , 1939 (Mayo), 471 
AA'cnud-healing stimulus, reaction of e.x- 
periinental sarcomas to (Julian 
and Brunschwig), 32 
AA’^ounds, gunshot and stab, of abdomen, 
peritoneoscopy (Hamilton), 582 
old anastomotic, of gastrointestinal 
tract, histopathology of (Arch- 
er), 589 

sutured, immediate strength of 
(Hawes), 24 

AA’rist, collateral ligaments of, and other 
joints, comparative anatomy of 
(Horwitz), 775 

joint, anatomic and roentgenologic 
study of (Horwitz), 773 
ligaments of (Horwitz), 773 
movements of (Horwitz), 777 
muscles activating (Horwitz), 770 

Z 

Zvgomatic bone, fracture of (ICanthak), 
796 
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COOK COUNTY 

GRADUATE SCHOOL of MEDICINE 

(In affiliation with COOK COUNTY HOSPITAL) 

Incorporated not for profit 

Announces continuous courses 


surgery — T wo "Weeks Intensive Course 
in Surgical Technique with practice on 
living tissue every two weeks. General 
Courses One, Two, Three, anil Six 
Months ; Clinical Courses ; Special 
Courses. 

MEDICINE — Two Weeks Intensive Course 
starting October 7 th. Two Weeks 
Gastro-EnteroloSj' starting October 
21st. One Month Course Electrocardiog- 
raphy and Heart Disease everj- month. 
Two Weeks Intensive Course Electro- 
cardiography and Heart Disease start- 
ing August 5th. Four Weeks Intensive 
Course in Cardio- Vascular-Renal Dis- 
eases, Nervous Diseases, Diseases ot 
Lung, Pleura, Pericardium and Gastro- 
intestinal Tract starting August 5tli. 

FRACTURES & TRAUMATIC SURGERY 
— Ten Day Intensive Course starting 


September 23rd. Informal Course evei’y 
week. 

GYNECOLOGY — Two Weeks Intensive 
Course starting October 7th. Four 
Weeks Personal Course starting 
-Yugust 26 th. 

OBSTETRICS — Two Weeks Intensive 
Course starting Oetober 21sL Informal 
Course ever>' week. 

OTOL-YRYNGOLOGY — Two Weeks Inten- 
sive Course starting September 9th. In- 
formal and Personal Courses eveiT 
week. 

OPHTH.YLMOLOGY— Two Weeks Intensive 
Course starting September 23rd. In- 
formal C 0122 -SC eve!'}' weelc. 

ROENTGENOLOGY— Special Courses 
X-Ray Interpretation. Fluoroscopy, 
Deep X-Ray Therapy every week. 


GENERAL. INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OP 
MEDICINE, SURGERY- AND THE SPECIALTIES 

Teaching Paculty — Attending Staff of 

COOK COUNTY HOSPITAL 

Address: Eegistrar, 427 South Honore Street, Chicago, Illinois 


A Handsome Permanent Binder for 

SURGERY 



ONLY 


$ 1-25 


easy to follow. 


The ONLY binder that opens flat as a bound book! 
Made of durable imitation leather, it will preserve your 
journals permanently. Each cover holds 6 issues, one 
volume (2 volumes published each year). Do your 
own binding at home in a few minutes. Instructions 


Mail coupon for full infor- 
mation and binder on 10- 
day free trial. 


JIAII. COUrON TODAY 

SOCKEllT LOOSE LEAF COVER CO. 

231 IV. Lurncil St., Detroit, Mlchigau 

M.-ill postpaid binders for "SURGERY" for year 

Will remit in 10 days or return bindings 

collect. 

Name 

Address 

City State 
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SURGEKY 


Medicine is a Profession . . . and a Business! 


PHYSICIAN'S BUSINESS 

by Qeorge D, Wolf, M.D. 

Here is a book that describes in great detail the cardinal features of a 
successful medical practice in the same way and with the same precision 
M a major operation is described in a textbook on surgery. The 
Mahn^mannian Monthly says of this book, "... Dr. Wolf’s book impresses 
us as being one of the most complete and interesting surreys of the practical 
or business side of the art of medicine yet presented." It covers the entire 
held from internship to socialized medicine thoroughly, concisely' and 
soundly. Life insurance and income tax are discussed; collections and 
collection letters are presented with thorough discussion; all the problems 
that arise in the economic side of practice are covered and the answers to 
these problems are offered. We’ll let the statement of the Journal of Bone 
and Joint Surgery speak for us, "We heartily commend it to the perusal 
and practical application of those who would succeed in medicine as fully 
as their professional attainments qualify them to do." Send for this book 
to help you on the business side of your practice now. 

38i Pages 57 lUustiations 55.00 


If you have only one case, you’ll need . 


DISABILITY EVALUATION 

by Earl D. McBride, M.D, 

This book is one of the greatest boons to tlio physician who must assess 
functional and physical loss in injuries that has ever appeared. As a 
guide and reference book, the Jledtcal ir orld says it is " . . . thoroughly' 
reliable in every respect." In this book, the results of injuries are viewed 
from the angle of evaluating the loss of function as a basis for compensa- 
tion payment, in accordance with specific terms stipulated by the com- 
pensation laws of various states. Tests .and tables make it a simple matter 
for the attending physician to assess functional and physical loss accurately. 
The Texas State Journal of Medicine s-ays of Disaliility Kratuatwn, "... 
the best of its type which has been published and will prove useful to the 
experienced as well as the inexperienced in industrial practice." Send for 
your copy now. 


623 Pages 


374 Illustrations 


S8.Q0 


T. B. LIPPINCOTT COMPANY 

- • Montreal 


Philadelphia 


London 
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COOK COUNTY 

GRADUATE SCHOOL of MEDICINE 

(In affiliation with COOK COUNTY HOSPITAL) 

Incorporated not for profit 

Announces continuous courses 


SURGERY — Two 'Weeks Intensive Course 
in Surgical Technique with practice on 
living tissue every two weeks. General 
Courses One, Two, Three, and Six 
iilontlis ; Clinical Courses : Special 
Oours6s> 

JIEDICINIk — Two Weeks Intensive Course 
starting October 7 th. Two Weeks 
Gastro-Enterolosy starting October 
21st. One Jlonth Course Electrocai'diog- 
raphy and Heart Disease every month. 
Two Weeks Intensive Course Electro- 
cardiography and Heart Disease start- 
ing August 5tl>. Four Weeks Intensive 
Course in Cardio-'Yascular-Renal Dis- 
eases, Nervous Diseases, Diseases of 
Lung, Pleura, Pericardium and Gastro- 
In^estinal Tract starting August otii. 

FRACTURES & TRAUMATIC SURGERY 
— Ten Day Intensive Course starting 


September 23rd. Informal Course every 
week. 

GYNECOLOGY — Two Weeks Intensive 
Course starting October 7th. Four 
Weeks Personal Course starting 
August 2 6 til. 

OBSTETRICS — Tivo Weeks Intensive 
Course starting October 21st. Informal 
Course every' week. 

OTOL.VRYNGOLOGY— Two Weeks Inten- 
sive Course starting September 9th. In- 
formal and Personal Courses every' 
week. 

OPHTHALMOLOGY— Two IVeeks Intensive 
Course starting September 23rd. In- 
formal Course every week. 

ROENTGENOLOGY — Special Courses 
X-Ray Interpretation, Fluoroscopy, 
Deep X-Ray' Therapy every week. 


GENERAL, INTENSIAfE AND SPECIAL COURSES IN ALL BRANCHES OF 
MEDICINE, SURGERY AND THE SPECIALTIES 

Teaching Faculty — Attending Staff of 

COOK COUNTY HOSPITAL 

Address: Registrar, 427 South Honore Street, Chicago, Illinois 


A Handsome Permanent Binder for 

SURGERY 


■A' 


ONLY 


$ 1.25 


easy to follow. 


The ONLY binder that opens flat as a bound book! 
Made of durable imitation leather, it will preserve your 
journals permanently. Each cover holds 6 issues, one 
volume (2 volumes published each year). Do your 
own binding at home in a few minutes. Instructions 


Mail coupon for full infor- 
mation and binder on 10- 
day free trial 


MAID COUPON TODAY ---------- 

SUCKEttT LOOSE LEAF COVER CO. 

331 W. LarncU St., Detroit. MIclUcan 

Mail postpaid binders for “'SURGERY" for year 

Will remit In 10 days or return bindings 

collect. 

Name 

Address 

City state 



Medicine is a Profession . . . and a Business! 


PHYSICIAN'S BUSINESS 

by Qeorge D. Wolf, M.D. 

Here is a book that describes in great detail the cardinal features of a 
successful medical practice in the same way and with the same precision 
as a major operation is described in a textbook on surgery. The 
Rahmmannian Monthly says of this book, . . Dr. Wolf's book impresses 
us as being one of the most complete and interesting surveys of tlie practical 
or business side of the art of medicine yet presented.” It covers the entire 
deld from internship to socialized medicine tliorouglily, concisely and 
soundly. Life insurance and income tax are discussed; collections and 
collection letters are presented with thorough discussion; all the problems 
that arise in the economic side of practice are covered and the answers to 
these problems are offered. We'll let the statement of tlie Journal of lione 
and Joint Sutgery speak for us, ”We heartily commend it to the perusal 
and practical application of those who would succeed in medicine as fully 
as their professional attainments qualify them to do.” Send for this book 
to help you on the business side of your practice now. 

384. Pages 57 Illustrations $5.00 


1/ you have only one case, you’ll need . . . 


DISABILITY EVALUATION 

by Earl D. McBride, M.D. 

This book is one of the greatest boons to the physician who must assess 
functional and physical loss in injuries that has ever appeared. As a 
guide and reference book, the Medical IT arid says it is • • tliorougliJy 
reliable in every respect.” In tliis book, the re.sults of injuries are viewed 
from the angle of evaluating the loss of function as a basis for compen.sa- 
tion payment, in accordance with specific terms stipulated by the com- 
pensation laws of various states. Tests and tables make it a simple matter 
for tlie attending physician to assess functioiml and physical loss accurately. 
The Tej:as State Journal of Medicine says of Di.snfiiiilj/ I'.raluatwn, ”. . . 
the best of its typo which has been published and will prove useful to the 
experienced as well as the inexperienced in industrial practice.” Send for 
your copy now. 
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Mercresin, as shown by careful studies 
in accordance with the most exacting 
technic, is highly germicidal against 
a wide range of patliogenic micro- 
organisms. Of major importance, it 
almost instantly destroys staphylococci; 
it rapidly kills streptococci and colon 
bacilli. The presence of blood serum 
reduces but does not destroy its activity. 

Mercresin contains 1 part to 1000 each 
of Mercarbolide (orthohydroxyphenyl- 
mercuric chloride— Upjohn) and Pen- 


tacresol (secondary amyltricresols — 
Upjohn) in a vehicle of 50% alcohol, 
10% acetone, and 40% water. It is 
ordinarily employed undiluted for pre- 
operative preparation of the skin, lac- 
erations, and the like. When indicated, 
however, its great reserve capacity per- 
mits it to be diluted with water as 
much as 15 times without losing its 
ability to meet the standard test for a 
germicide. Available in tivo fonns, 
Tincture Mercresin (Stainless) and 
Tincture Mercresin (Colored Solution). 
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Metcresin, as shown by careful studies 
in accordance with the most exacting 
technic, is highly germicidal against 
a wide range of pathogenic micro- 
organisms. Of major importance, it 
almost instantly destroys staphylococci; 
it rapidly kills streptococci and colon 
bacilli. The presence of blood serum 
reduces but does not destroy its activity. 
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Brand New 


TUMORS OF THE HANDS AND FEET 

Edited by GEORGE T. PACK, B.S., M.D., F.A.C.S. 

New York, N, Y. 

138 pages, witli 65 illustrations. Price, cloth, $3.00. 

The subject of neoplastic diseases is of such scope as to be eucyclo- 
pedic. The etiology, pathology, diaguosis-Shd Hreatment of the many 
regional and histologic varieties of tumors, both benign and malignant 
have never been satisfactorily and completely embodied in any single 
test. Llonographic treatises of regional cancers, e.g., of the eye, rectum, 
testis, vulva and stomach, have justified this method of presentation by 
a thorough if not eshaustive analysis of the problems peculiar to cancers 
of these locations. 

When Dr. Alton Ochsner, editor of Surgery, requested Dr. Pack to 
edit a symposium on tumors for the journal, the subject of “Tumors of 
the Hands and Feet” seemed appropriate and timely. Infection, injuries 
and malformations of the hands aud feet have long engrossed the atten- 
tion of many surgeons with the result that numerous expositions have 
been published, clarifying the problems so encountered. Although tumors 
of the hands aud feet are relatively rare, when considered with regard 
to their regional distribution, they are nevertheless extremely important. 
With the exception of the so-called vital organs, the hand is functionally 
and economically the most important unit in the body. It is therefore 
needful to consider these tumors of the hands and feet in some detail, in 
order to institute adequate aud early treatment, else mutilating opera- 
tions, incapacitating disabilities and even loss of life may follow. 
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1 /AL-DERMIC 

SKIN AND TENSION SUTURES 



FLEXIBILITY • KNOT SECURITY • STABILITY 


K AU-DERMIC represents the culmina- 
tion of eiii,ht years’ research to perfect 
a material combining all the characteristics 
desirable in derma closure. It should not 
be confused with the Oriental coated fiber 
products nor with synthetic monofilament 
stniiuls of similar appearance marketed 
under various names. 

Kal-dermic is a smooth, uniform strand 
of exceptional strength. Its complete biand- 
ness and impermeability assure maximal 
tolerance and easy removal. 

• Fi.uxiihi.itv— - ICal-dermic's correct 
and carefully balanced aifinity for moisture 


places lle.xibilityof any desired degree with- 
in the control of the operator. 

• Knot Security — the elasticity, flexi- 
bility, and physical structure of Kal-dermic 
is such that it ties firmly and holds securely 
without danger of knot-slippage. 

• Staiiility — Kal-dermic is highly re- 
sistant to tissue fluids and germicides. It 
may be boiled or autoclaved repeatedly 
without impairment. Its color is permanent 
under all conditions. 

Prepared in sizes 8-0 to 4, heat-stcrilized in 
glass tubes, or on reels unstcrilized. 


DAVIS & GECK, INC., BROOKLYN, NEW YORK 


NOTE: In agreement with the new U S P „ 
formerly known as Plain. 10-day, 20-day and AnT Products 

Plain-type A ’ 0-day, are now designated as 

Mild chromic -type B Medium chromic— type C 

there has bee:, n-o change ,n the D 

ph oducts THEMSEEVES 

Claustro-thermal Catgut ^ 

s Kal-dermic Sutures 

represents the culnii, 
cl-- research to perfeci 

feature '^^'^bining the b, 

ofsilkw"'^'^ eliminating the disadvantag 

)nthetic products variously named, 
hiirhlv completely stable. It 

kal-dermjc skin sutures 



«iiiu urganisms, is applied 
AFTER the suture is hermetically sealed in 
its glass tube and thus fully protected. 


NO, 

I 205 
I 225 

1245 

I 285 

Package of 12 tubes of a kind 


LENGTH 
in tx<fss «/ 

54" 


Plain — type a 
Mild chromic — type b 54" 
Medium '• — typec 54" 
Extra " — type d J4" 


SIZB3 

S-o to 4 
4-0 to 4 
4-0 to 4 
4-0 to 4 

53 - 6 o 


In tubes, sterilized 
(Twelve tubes to a box) 

•NO. NBai>UJ LltNCTH 

550 None 2 .V 60" 
9>3 %-cirde 20" 

954 HaJl-curved 20" 
852 None 


SIZBS 

4'0 to o 
°°o. 00. o 
°°o, 00. o 
8-0, 6-0, 
4'0 to o 


I'KR ) 

S3. 1 
3 .« 
3 .r 

i.S 


Thermo-flex Catgut 

FLEXIBILITY is the feature of this 
catgut. Ready for use as it comes from the 
tubes, it requires no special preparation. 

Though of the Thermo-fle.x,* /w/i- 
boilahle, type, there is no compromise in 
sterility. It is sterili'zed by heat at temper- 
atures exceeding the most rigid bacterio- 


logic 

requirements. 

LENGTH 


NO. 


In ixcm */ 

M 2 KS 

1405 

Plain — type a 

54 " 

5-0 to 4 

1425 

Mild chromic— type 

« 54" 

4 0 to 4 

<445 

Medium “ — typec 54" 

4-0 to 4 

1485 

Extra “ — type 

D 54" 

4-0 to 4 

Package of i 2 tubes of a 

kind 

S 3.60 


On reels, unsterilized 

(Ten reels to a boxi 

* Nrt, pjtK 

50 None I go" uuxks 

°°°o , 4 ,o.yo 

°°o 11.64 

°o 12.60 

° '4.40 


KAL-DERMJC TENSION SUTURes 


In tubes, stcriUzcU 
(Twelve tubes to a box) 

None 

60" 

’’•fR i»>x 

, S3.60 

855 None 

20" 

On reels, unsterillzcd 
(Tea reel* (o a box) 


' "* 3 i.So 

'''O ■ I-III, 

55 None 1 

90" 




* S' 7.40 

^ 20.16 

S 22.80 


Ke^iitcrcd Trade Mark 


DISCOUNTS ON SlUANTiriES 



Fine- gauge Catgut 

A CHROMIC suture of exceedingly fine 
diameter which facilitates accurate appo- 
sition and provides prolonged retention 
with a marked reduction in trauma and 
virtual absence of reaction. 

CLAUSTRO-THERMAL {boilabU) 

LUStJTM 


NO. NKKllLli 

in txttn tf 

SIZES 

lut/ns 

50341 Straight 

28" 

5-0 

$3.60 

50344 Half-circle 

28" 

5-0 

4. 20 

50245 None 

- . n 

J 4 

5-0 

3.60 

40341 Straight 

28" 

4-0 

3.60 

40344 Half-circle 

28" 

4-0 

4. 20 

40245 None 

54 " 

4-0 

3.60 

THERMO-FLEX {non 

-hoilnb/e) 


50541 Straight 

28" 

5-0 

53.60 

50544 Half-circle 

28" 

3-0 

4. 20 

50445 None 

54 " 

5-0 

3.60 

40341 Straight 

28" 

4-0 

3.60 

40544 Half-circle 

28” 

4-0 

4. 20 

40445 None 

- ,n 
)4 

4-0 

3.60 

Packages of 1 2 1 

tubes of a 

kind and 

size 


Anacap Silk 

NEW principles of fabrication provide 
Anacap* silk with unprecedented strength, 
knot security, and absolute non-capillarity. 

LlSi.lll SIZUS |M>ZKN 

A40 .).o" 8-0, 6-0, 4-0 to 4 51.80 

.\l 10 ax f)o" 8-0, 6-0, 4-0 to 4 3.60 

Packages of 1 1 tubes of a kind and size 


Unabsorbable Sutures 


Ntt. 

M.\U HlAt. 

i.lix.'i It 

MZB> 


Celluloid-linen 

60" 

000, 00, 0 

3(10 

Hor.,chair 

6 X 28" 

00 

390 

White .silkworm gut 

6 X 1 4" 

00 , 0, 1 

400 

ill.ick >ilk\\ orm gut 

6 X 14" 

00, 0, 1 

4 ?o 

White twhted .^ilk 

60" 

000 lo 3 

4(10 

iliack twi.'ted silk 

60" 

000 CO 2 

480 

White htaiiicd silk 

60" 

00,0, 2,4 

P.wk. 

•tgcs of I 2 tubes of a kind 

,S ; 3 . 6 o 


Emergency Kit Sutures 

THREADED on half-curved or ys-circle 
eyed needles with cutting edges for skin, 
muscle, or tendon. Heat sterilized in glass 
tubes which may be either boiled or sub- 
mersed in any active germicidal solution to 
asepticize their outer surface. 



WITH HALF-CURVED NEEDLES 


LUNOTil 


NO. 

MATEUIAL i» txttSi tf 

SX7SS 

904 

Plain — type A catgut 

18" 

00 to 3 

914 

Mild chromic — type B 

18" 

00 to 3 

924 

Medium chromic— type c 

18" 

00 to 3 

954 

Kal-dermic 

20" 

000, 00, 0 

964 

Horsehair 2 x 

28" 

00 

974 

White silkworm gut 2 x 

■ 4 " 

00, 0 

984 

White twisted silk 

20" 

000, 0, 2 

986 

Anacap silk 

20*^ 

000. 0. 2 


900 Assorted; Catgut, Silk, and Kal dermic 



WITH %-CIRCLE NEEDLES 
903 Plain — type a catgut 18" 00 to z 

923 Medium chromic — type c 18" 00 to a 

953 Kal-dermic 20" 000,00,0 

963 Ilor.schair 2 x 28" 00 

973 White silkworm gut 2.VI4" O 

983 White twisted silk 20" 000, o, 2 

985 Anacap .silk zo" ooQ, o, 2 

930 Assorted: Catgut, Silk, and Kal-dermic 

Packages of 12 tubes of a kind S3.00 


Other D & G Sutures 

IN AI.)DI I ION to the foretroimj; a wide 
variety ot suture-and-needle combinations 
is available for intestinal, thyroid, tonsil, 
eye, harelip, cleft palate, plastic, nerve, 
artery, obstetrical, circumcision, ureteral, 
renal and dental surgery. A complete list 
ot sizes, lengths, needle ctunbiiuitions, etc. 
will be supplied on retpiest. 


unci lu.'/ Nli.’k 


niXCOVSTS o.V -^V.iSTlTlEi 


1) .\ \- I S & a 1C C K , I C . , « K O O K I. Y X . X . Y . , U . S . A 

fit-;*, (sc, iu ' 


J)&Q gSu±u/L£A 


NOTE; In agreement with the new U. S. P. nomenclature, catgut products 
formerly known as Plain, 10 -day, 20 -day, and 40 -day, are now designated as 
Plain — type A Medium chromic — type C 

Mild chromic -type B Extra chromic— type D 

THERE HAS BEEN NO CHANGE IN THE PRODUCTS THEMSEEVES 


Claustro-thermal Catgut 



POSSESSES all the qualities essential to 
proper function and is adaptable to all con- 
ditions and technics. The tubes may be 
boiled or autoclaved tor asepticization ot 
their outer surface or treated germicidally. 

This catgut offers the additional safety 
factor of CLAUSTRO-THERMAt* Sterili- 
zation — an exclusive D&G process wherein 
heat, at temperatures lethal to the most 
resistant spores and organisms, is applied 
AFTER the suture is hermetically sealed in 
its glass tube and thus tuUy protected. 

LENGTH 

in txttit .*» 12 B 3 

1205 Plain — type A 54" j-o to 4 

1225 Mild chromic — type B 54" 4-0104 

1245 Medium “ — typec 54^^' 4-0104 

1285 “ — typeo 54" 4-0 to 4 


Kal' dermic Sutures 

KAL-DERMIC* represents the culmina- 
tion of eight years’ research to perfect a 
skin and tension suture combining the best 
features, while eliminating the disadvantages 
of silkworm gut, horsehair, silk and several 
synthetic products variously named. 

Kal-dermic is completely stable. It is 
highly resistant to tissue fluids and germi- 
cides; its color is permanent under all con- 
ditions; and the strand may be repeatedly 
boiled or autoclaved without impairment. 


KAL-DERMIC SKIN SUTURES 


In tubes, sterilized 




(Twelve tubes to a boX) 




NO. NJtUDLS LKNGTH 

sr/.KS 

PUK BOX 

550 None 2 ; 

c 60" 

4-0 to 0 

83.60 

953 %-circle 


000, 00, 0 

3.00 

954 Half-curved 


000, 00. 0 

0 

0 

852 None 

40^^ 

8*0, 6-0, 




4-0 to 0 

1.80 


Package of 1 2 tubes of a kind 3.60 

Thermo-flex Catgut 

FLEXIBILITY is the feature of this 
catgut. Ready for use as it comes from the 
tubes, it requires no special preparation. 

Though of the Thermo-flex,* non~ 
hoUable, type, there is no compromise in 
sterility. It is sterilized by heat at temper- 
atures exceeding the most rigid bacterio- 
logic requirements. 


in txttn •/ 

NO. ^ ,, 

1405 Plain -type A 34^ 

1425 Mild chromic- type » 54" 

1 445 Medium 
I ^8 5 Extra 


r.JZR 5 » 

5'0 10 4 
4 0 CO 4 
4-0 to 4 
4*0 to 4 


On reels, unsterilizcd 
(Ten reels to a boa) 

50 None I 


90^ 


NUT, fUU 
lutz, 

0000 810.50 
000 I 1 . 6 ^- 
00 12 . 6 o 

o 1 4. 40 


KAL-DERMIC TENSION SUTURES 


In tubes, slcriliacd 
(IVelve tulic* 1® * tiox) 

None 
None 


555 

« 5 S 


6o" 

20" 


On reels, unstcrilizeU 
{Tea reel* lo * 

None * 9 *^ 


— typcc 54 
— type D 54" 

Package of 1 2 tubes of a kind S 3 -^° 

DISCO USTS ON ilUJSTlTlSS 

RraiHelca Tc*-le Mirk 


VHH ll<>\ 

I to 4 

. 2. 3 

sj:r, 

IM.Z. IM .\K . 

1 817.40 

2 20. iC, 

3 22. 80 


DAVIS & G E C K 


I N C 


B R O O K E V N . 


V' 


u . s 





T homas gale{i5o7m5S6) 

scored an important surgical ad- 
vance by proving, through the recovery 
of eleven soldiers left in his care, that 
gunshot wounds are not poisonous. He 
stressed the importance of cleanliness and 
removal of ail foreign matter from the 
wound and for closure advised ^‘usc a 
three square needle made hollowe in tlic 
eic, that ti\e ihrecd may the easier follow. 
Let your tiirced be even, without knots, 
and make the tirst stitch in the midde^t 
of the wound that it may not be drawn 
awric and tire member lose its bcautic**. 


D&G Sutures 


‘‘TtlJ.S ONE TIt/A’C; H'K Dry 

D A V J S & G E C K. 1 \ 


C 
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SURGERY 


Now You Can Have the Benefit of the 
2174 Graphic Illustrations in Thorek^s 
Modern Surgical Technic . * * 


R^cedlc. 

I t-rougdt 

if '-'‘-'-'ii.-Oitside 6 Ued to cixT ot 


for only 


/ 


EosjinninY closure 


m^k 




Conrel partly 'V 
coiupleccd-- — 



One of six illustrations portraying stop-by-step 
teclinic of posterior gastrojejunostomy tvon 
Hacker's Operation) 

Send for your set now. Just sign your name 
check for three dollars to it — send it to us 
SURGICAL TECHNIC immediately! 

3 Volumes . . • 2045 Pages . • 


DOWN AND 
$3.00 PER 
MONTH 

In order to give every physician 
wiio is interested in surgery an 
opportunity to o w n this 
"streamlined version of modern 
surgical technic,” the publishers 
offer a time payment plan. Un- 
der this plan, the revenue from 
two or three calls per month 
tvill pay for the three volumes 
in eleven months and yon can 
benefit from it tvhile you pay 
for it! 

Be sure to look over the illus- 
trations. They are one of the 
outstanding features of the 
work. The majority of the 
drawings are by Mr. VH. C. 
Shepard and the photography, 
in the main, is done by Dr. 
Tliorck, rvho is one of rlic coun- 
trv*s foremost amateur photog- 
raphers. 

; on the coupon l^clow— clip your 
and we’ll send you .MODERN 

2174 Illustrations 


,J. ll. I.IITIKCOTT C03JV.VNV 

elt South Sixth St., I’hllmh-lphia, Vii. 


-7 South Sixth St., rl.llmh'tpma, .... ..nni'llN' sfHClC.M. TMffi.VK' 


On the Urst day of cacj 
IiaxS been piiUl. 

Name 


Address 

City - 
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J. A. Deknatel & Son, inc | 

ANNOUNCE I 

I 

A new type of surgical suture. , . . BRAIDED from strands of 1 

du Pont Nylon ... an inert, synthetic material, having | 

abundant tensile strength and elasticity and unusual smooth- I 

ness and uniformity. 1 

i 

Deknatel 
Surgical Nqlon 

Braided and Treated 

Laboratory tests and animal experiments show that the 
action of nylon in the tissues is similar to that of natural silk. 

Its fibers are very stable and are not dissolved by digestive 
or tissue enzymes. . . . are noi irritating to the tissues. 

DEKNATEL SURGICAL NYLON is BRAIDED from strands 

of nylon and is impregnated and coated with a special 
moisture and serum proof treatment. 


SAMPLES 
SENT ON 
REQUEST 

DEKNATEL-QUEENS VILLAGE (L. L), N.Y. 

Makers of DEKNATEL SURGICAL NYLON 
deknatel SURGICAL SILK DEKNATEL EYELESS NEEDLE 
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Original Communications 


'i'HE RESULTS OP GASTR0ENTER0ST03IY IN GASTRIC AND 

DUODENAL ULCERS 

Rei’Okt or 106 Cases Followed for ak Average of 7.1 Years 
Postoperativela: 

Reynold E. Church, M.D., and J. IViLLiAAf Hinton, ]\I.D. 

New York, N. Y . 

(From the IScUeviie Hosiiitnl) 

O VER 950 proved peptic ulcer patient.s were treated in the gastro- 
enterological clinic of the fourth medical and surgical divisions 
of Bellevue Ho.spital from -Januaiy, 1928, to July, 1938. These patients 
made over 19,000 vi.sits to tiie clinic, or an average of twenty visits per 
patient. 

In this group there were 106 ea.ses of gastroenterostomy, Avhich have 
heou followed for at least one year, and for an average of 7.1 year.s, 
postoperatively. I'liese patient.s made a total of 2,694 visits to the 
edinie, or an average of 25.4 visits each. A’o case is reported in this 
group in which the follow-up period was less than twelve months. 
Sixteen additional eases of gastroenterostomy, followed in the clinic 
for le.ss than one year, have not been included in the present study. 

IVe thought in the early years of our clinic that results from gastro- 
enterostomy were going to be satisfactory, Ijvit, as time went on, we 
began to susiieet lliat our re.sults were not similar to tliasc being re- 
ported by other clinics. This suspicion resulted in our first study and 
analysis of re.sults from this type of operation, publi.shed in 193IJ.' 
The ]ire.sent paiier is a second analytical study of the gastroentero.s- 
tomies to .see what light can be thrown on the subject by additional 
eases and a longer period of observation. 

If tliere is any merit in this repori it is due (1) to the eontinuous 
Iiersoiml contact l)ctween patients and jdiysician wliich resulted in 
the recording and study of all c<implaint.s. and (2) to tlie frefptenev 
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the DIABETIC'S DOLLAR 

Now Goes 28 Times Further 

• Since April 1, the diabetic can buy as much Iletin 
(insulin, Lilly ) for 3.5 cents as he purchased in 1923 
for $ 1 . 00 . Thirteen reductions in the price of 
Iletin (Insulin, Lilly) have resulted from large-scale 
production and improvement in marketing facilities. 


£L/ LILLY AND COMPANY 

Principal Offices and Laboratories, Indianapolis, Indiana, U. S. A 


VoL. T 


No. 5 


SURGERY 

iI.vY, 1940 


Original Communications 


THE RESULTS OF GASTROENTEROSTOMY IN GASTRIC AND 

DUODENAL ULCERS 

Rkpokt ok 106 C.iSES Followed kok .ix Average of 7.1 Ye.vrs 

PoSTOKER.mraLY 

Reynold E. Church, M.D., and J. AVilllvm Hinton, AI.D. 

New Y'ork, N. Y . 

(From the Bellerue Hospital) 

O VER 950 proved peptic ulcer patients were treated in the gastro- 
enterological clinic of the fourth medical and surgical divisions 
of Bellevue Hospital from January, 1928, to July, 1938. These patients 
made over 19,000 visits to the clinic, or an average of twenty visits per 
patient. 

In this group there were 106 cases of gastroenterostomy, which have 
been followed for at least one year, and for an average of 7.1 years, 
postoperatively. These patients made a total of 2,C94 visits to the 
clinic, or an average of 25.4 visits each. No case is reported in this 
group in which the follow-up period was less than twelve mouths. 
Si.vteeu additional cases of gastroenterostomy, followed in the clinic 
for le.ss than one year, Iiave not been included in the present study. 

We thouglit in the early years of our clinic that results from gastro- 
enterostomy were going to he satisfactory, but, as time went on, we 
began to suspect that our results were not similar to those being re- 
iiorted I)y other clinics. This susi)iciou re.sultod in our first study and 
analysis of results from this tyiie of operation, published in 1933.' 
'I’lie in-eseiit paper is a second analytical study of the gastroenteros- 
tomies to .sec what light can be thrown on the subject by additional 
eases ;ind a longer period of observation. 

If there is any merit in this rejmrt it is due (1) to the continuous 
personal eontaet between iwticuls ami phy.sieian whieh re.sultod in 
the ree orriitig and study of all coniplaint.s. and (2) to the frcfiueney 
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of the roentgenologic studies. It is our policy to make roentgenologic 
examinations on each patient every six montli-s, unless symptoms call 
for more frequent intervals. 

Our personal follow-up method .showed that statistics obtained 
by letter are of questionable value. A patient of ours, for example, 
reported himself as well (in a letter), but on the records of another 
hospital it was found that he had been o])erated upon for a recurrence. 
It is common knowledge that “failures do not return”; neither do 
they respond to follow-up letters. It has been our experience that 
these individuals must be traced to their homes at frequent intervals 
if accurate data are to be obtained. 


Our continuous follow-up (more than twenty-five visits per patient 
over an average of seven years) Aims based on the belief that a single 
observation after a lapse of one or scA'eral years is qiiite misleading. 
The symptomatology of peptic ulcer is a cyclic phenomenon. Unless 
there are frequent periods of obseiwation, this periodicity may be lost 
sight of. Patients seen in a symptom-free interlude have frequently 
forgotten the discomfort suffered oidy a feiv months before. We 
therefore attempt to folloiv our patients at inteiwals of three months. 
Six months or a year would alloAV them to fall into periods of remis- 
sion. The three-month cheeking jieriod allows us to keep an aceiirate 
graphic study of Aveight, a factor most important in prognosticating 
recurrences. 


Although the results of our analysis are not favorable to gastro- 
eiAterostomy, it is not our purpose to condemn the operation in faAmr 
of some other, such as, for instance, subtotal resection. We Avish 
merely to present the findings and results ns A\m liaA'e found them after 
a fairly extenswe study. Our findings in subtotal resection will he 
eAmlnated later. 

This study may proA'c of consideiaible interest because of the large 
number of factors Ave liaA'e attempted to determine. We not only 
present our end-results, but we also have broken them doAvn into their 
component parts, shoAving the results in different anatomic and symp- 
tomatic ulcer types. Our statistics should aid in determining the kind 
of patient in whom ulcers are most likely to occur, since they are de- 
rived from a study of postoperatiAm eases. 

Men and women of different nationalities and occupations are repvo. 
seated in the "ronp, and tabulations IiaAm therefore been made to show 
the average ulcer individual in his physical conflict against the dis- 
ease The analysis comprises totals, averages and peiecitages from 
96 males and 10 females, a ratio of 10:1, which hears out the already 
f^hlished conception of marked preAmlence in the male (Tuhle I). 
?iie average weight in this group of patients Avas 140 pounds, a tindin, 
in agreement with our former observation.’ 



T.VBr.E I 
Sex 


Males 

Females 


XU-MBEK 

9G 

10 


The majority of our peptic ulcer patients were between the ages 
of 20 and 50 years at the time of operation (Table II). The range 
of ages was from 22 to 69 years, with an avei’age of 3S, indicatuig 
prevalence in the period of greatest activity. Sjuiiptoms had been 
present before operation for an average of 5.6 years, which indicates 
that the average age at whieh ulcer activity had begun ivas 32.4 
years. 

T^iBLE II 

Age at Opek.vtiox 


NUMBER 


PER CENT 


20-30 yr. 27 

30-10 yr. 43 

40-30 yr. 21 

50-00 yr. 10 

00-70 yr. 3 

Youngest pntient 22 yr. 

Oldest patient 09 yr. 

.Vverage age 3S yr. 

-Vverago preoporative duration of symptoms 5.6 yr. 


Table III 
Birthplace 



NUMBER 

PER CENT 

United States 

39 

37.5 

Ireltind 

17 

16.3 

Italy 

13 

12.3 

Itu.'isia 

12 

11.5 

Germany 

0 

5.S 

Britain 

;j 

2.S 

.Scotland 

3 

2.S 

llimgary 

;! 

2.S 

West Indies 

-> 

«» 

2.S 

.Scandinavia 

*> 

1.7 

India 

i 

1.0 

Turliey 

1 

1.0 

.Spain 

1 

1.0 


In Table III llie nationalities, or to .state it more accurately, tlie 
liirtliplaces. of patients are given. These data are not widely ap- 
plicable. since in different localities immigration may Iiave caused 
certain groups to predominate. The fairly high number of Iri.sh, 
Italian, and Uiissian subjects (14. 14. and 12 per cent resjiectively) 
was perhaps to have been anticipated in a study made in Xew York 
Citv. 
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Maiij^ reports have stressed the eft'eets of certain confining occupa- 
tions tending to produce or aggravate peptic ulcer. AVe have grouped 
the occupations in our series as nearly as possible under similar con- 
ditions of e.Yposure, confinement, and continuity of duty (Table lA'’). 

Table IV 

OCCUI'ATIOXS 



NUMUKR 

PER CENT 

Ciirpentor, painter, nuisoii, machinist, steam- 

14 

14.2 

fitter, iron worker 

Elevator operator, janitor, porter, barber, ship- 

14 

14.2 

ping clerk 

ChauiYeur, truckman, teamster, automobile 

1.1 

13.2 

meclianic 

Laborer, longshoreman 

12 

12.2 

Clerk, ticket agent, easliier, teacher 

9 

oii 

Fireman, policeman 

S 

S.2 

Operator, cutter, tailor, furrier 

T 

7.2 

Salesman, saleswoman 

7 

7.2 

Cook, ivaiter 

() 

0.2 

Housewife 

(! 

0.2 

Artist, aetor 

o 

2.0 


It will be noted that confinement of duly seems to be invariably pres- 
ent in the groups showing the largest percentages of sufferers. 

AA^hen a study such as this is developed from clinic material, it is 
imperative to show where the operations were performed, for only 
in this way can a knowledge of the type and tlioroughness of the 
operative technique be gained. From Table A'’ it will be seen that 


Table V 


Place of OPER.iTio.v 


Bellevue Hospital, New York City 
Other New York City Hospitals 
Total, New Y;ork City ^ 

Hospital outside New York City 
Unknown 


S-U.'IBEK 

(il 

30 

94 

S 

4 


PER CELT 

cEt 

29.5 

92.1 

7.S 


92.1 per cent of those patients whose places of operatmn were known 
were operated upon in New A'ork City and that 62.7 pet cent uete 

operated upon at Bellevue Hospital. 

AA^e found in our series that duodenal ulcer was predominant over 
gastric ulcer in a somewhat higher ration than that usna y accepted 
(Table AH). It is our belief that duodenal ulcers will be leported m 

Table AH 


Type of Ulcer 


Duodenal 

Gastric 


A-O-UBER 


94 

9 


PER CENT 
92 ■ 

S 
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highei' ratio from other clinics as a better imderstaiiding develops of 
where a so-ealled pyloric nicer should be classified. 

A custom usually followed in presenting such a paper as this is 
the recording of preoperative s 3 miptoms involving the numbers and 
percentages of patients suffering from nausea, pain, hemateraesis, loss 
of weight, gastric acidity, etc. We have felt, however, that these 
general symptoms are elicited or not elicited, depending on the amount 
of pressure e.xerted by the examiner. We have found it more impor- 
tant to ask in these eases a question easilj' answered bj" a review of 
the histoiy; i.e., whj' ivas the patient subjected to surgical inter- 
ference (Table VII) ? The following causes appear to have been note- 
worthj" ; 

Table VII 

Reason’ fop. Oper.\tion' 



xujfUEn 

PER CEX'T 

Pain alone 

&2 

59 

Perforation 

ir, 

12 

Pain ami obstruction 


9 

Pain and lieiuorrbage 

9 

9 

Obstruction alone 

5 

5 

Pain, Iieniorrliage, and obstruction :l 

«> 

o 

Hemorrhage alone 


2 

Obstruction and hemorrhage 

i 

i 


1, Severe Pain . — Under this heading comes pain which is not relieved 
by medication, rest, or diet, and which is witliout intervals of relief or 
jK-riods of remission. 

2. Obstruction . — This is an adequate cause for operation if repeated 
roentgen examinations show a retention after six hours with severe 
I)ain. However, the conscientious use of a dietary regime and anti- 
spasmodic drugs in the majority of instances will relieve the obstruc- 
tion without the necessity of operation, unless severe pain is also pres- 
ent. If the patient suffers severe pain with pyloric obstruction, then 
surgical intervention is indicated. 

6. IfonorrJuKjc . — This is an operative indication if repeated in spite of 
adequate medical regime and if of suflicient (luantity to cause anemia. 
Ma.ssis’c hemorrhage was not a contributing factor in this series. 

4. .Icide Perforation . — Occasionally an indurated ulcer causes ob- 
slrnction at the pylori<? outlet. The performance of gastrocnterostoinj’ 
for an acute perforation i.s, however, not held in favor at this clinic, 
as we feel llmt simple closure i.s much the better ]»rocedure. It carries 
u lower mortality rate and doe.s not .subject the patient to po.ssible post- 
operative scipielae. (ftee Tabic XYI). 

5. .Malujntint /irpciicnttioii.— This is detinitely a threat in all ulcer pa- 
tients and may he called an indication for surgery. However, there 
were no eases of malignancy in this .series, and, since in our entire 
group we have .seen only a few ca.se.s of malignant degeneration, we are 
not overeutluisiastie in using this as a eomimlling ean.se for operation. 
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Hie (lingiiosis of ■■■» <" "“i ei'Hera iici-esran- lo,- 

H>« •«■■... iiedt in 

'"■Wei Si, el. „Iee,, ™ »■' 'V ■•«e„lse.,„g„p„e I, 

e iHdl ,,1 follow!,. g ,i,” X he H" Hlev oc 

o„c i„el, dist,,l t„ theol’o,,,,, ?0) 
diioctl.v o,,,,oslle the stoma, ■ ( 3 , Hislal wall of tlic 

JCJ....OI sale of ,|,o a„.as,„„o.si,. „m Hi the 

““eiitge.i cx-ai„i„a|io„ m-cs..„ls .7 r '"ar the 

le 'i.»rg....il uloc- i„ all ea,,os as a J."®' It » lionl to fi„,I 

O' the 106 eases, 20 p.. f "■» tH'i'a. 

111 these eases the average ti„m ,., ulcers. 

«o years. I„ 0 others (£» 'r- 

the sj-,„pt„,„„t„|o,,,, suggeste,! ~,„i. 'T"'”'" e’romii.alion aatl 

«'-e.inge time hefo.m the e„rdht,”;.t r''“‘ ^ 1 . these the 

occfreaeo of „.a..g!„al „,ee,. is ,„.ese,Vted hnhh'SnZ 



In obstruction 
In iicute perforation 
In gastric ulcer 

Hemorrhage presents a perplexing condition. Conserv.f 
ment versus operative interference is still a matter of .n ^ 
Hmveyer, we accepted as grounds for surgery hemorrhan-e of 
intensity to cause anemia. The results of gastroentero'sto, 
type of case are shown in Table XIV. Of the 106 eases ih. 

t^'eoperative 

Tadle XIV 
He.aiokrh.ice 

In iq^b" gastroenterostomies, 15 liad preoperative lieiiiorrliajre 
Ut lo cases with preoperative iiemorrlmge, 7 (16.0%) recurred after 

d.Jo yr. ‘tn average of 

Of 91 cases witiiout preoperative liemorrhage, 15 (10.5%) iiad postoner-.f 

riiage after an average of 4.S yr. "Perative iieiuor. 

In 100 gastroenterostomies, 23 iiad postoperative lieniorriuwe fsi . 

average of 1.6S yr. ° '-‘•'/ifc) afte,. 

hemorrhage had occurred in lo, or 14.1 per cent. In these 15 g, 
or almost one-half, had postoperative hemorrhages, at an aver^^^ 

4.43 years after operation. In 91 cases ojierated ujion in the 

‘losenco 
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of preoperative hemorrhage, 15, or 16.5 per cent, hemorrhaged post- 
operatively, after a similar lajise of time. Thus 23 cases of hem- 
orrhage occurred in the group, but the proportion of cases in the group 
where jireoperative bleeding had occurred was fav highev. 

The end results of gastroenterostomy in obstructed and acutely per- 
forated cases are most illuminating (Tables XV and XYI). In 63 per 

Table XV 

E-N'I) Re.sl’lts IN' 19 C.VSES or Obstkitction- 


-VU.MBEI; PER TEXT 


Cured 

S 

42 

Benefited 

4 

21 

Unimproved 

7 

o7 

Pain recurred 

5 


Pain and marginal uleer* 

0 


Pain, hemorrhage, and marginal uleer 

1 


Pain and hemorrhage 

2 


Hemorrhage 

1 



‘Marginal ulcer following oiicratlon occurred in 3 cases, an 
cent. 

Table XVI 

Exi) Re.sults i.v l.'l Perkok.vtioxs 

incidence of 15.6 per 


XUMBKi: 

peh c'Ext 

Cured 

2 

15 

Benefited 

5 

30 

Unimproved 

0 

4() 

Marginal uleei 

3 

2:1 

Pain as before 

2 

15 

Ma.'isivo hemorrhage 

i 

S 


cent of tlic obstruction group improvement resulted, while 37 per cent 
were unimproved or were made wor.se. Among tlie latter were 15.6 
per cent in whom marginal ulcer developed. Gastroenterostomy for 
acute iH'i-fofiited ulcer is rarely perfoi'med in our eiinie. In this .series 
of 13 cases, only 54 per cent could be ela.ssed as cured, with 46 per cent 
remaining unimproved or actually made worse by oiieration. This 
group slmweil a 23 per cent incidence of marginal nicer. 

Although gastroenterostomy is now rarely, if ever, performed in 
gastric ulcer, it was formerly done. The end results follo^ving tJiat 
operation in t) ea.ses are therefore .shown in Tal)le XVI 1. As was to 

Taiii.k XVII 

K.vii UK.sri.Ts i.v ii O.v.sTine X’u kr.s 

xe.MiiKi: io.t. ck.n t 

Can'll ‘2 '>2 

Ui'iiiMitiil 2 55 

Unitiiiirov.'il }, 5 ^ 

.Margjjj.'il ijJi'i'r* 2 

I’aia ami lu'inorrhac’! 1 

.Maryin.'il alimr ainl lii-ojarrliagf 1 

Uaiii a-, lii'ftiri* ^ 

•.M.iralmil »U. r ii.rTa (n O.r,,, Im l.U .xo,. „t 33.3 
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he expected, the ijevcentuKO of unimproved eases is hi^h (56 per cent 
of the eases are classed as failures). There were three marginal ulcers 
following the 9 operations, an incidence of ‘.33.3 per cent. 

SU.MJIARY 

A statistical analysis of 106 gastroenterostomies in peptic ulcer, 
together with their end re.sults, is presented, 'i'his is based on a follow- 
u]) study of from I to 12 years, with an average of 7.1 years. The re- 
sults do not prodiiec so favorable a view of this operative procedure 
as is generally presented by other writer.s, presumably becau.se of the 
longer follow-up period adopted. 
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CARCINOMA OP THE GALL BLADDER 

The Etiologicae Role of Gallstone.? 

Richard Warren, il.D., and Franklin G. Balch, Jr., M.D., 

Boston, Mass. 

(From the Surgical Services of the Massachusetts General Ilospital) 

T he frequent removal of the gall bladder for gallstones and the 
consequent familiarity of sui-geons ndtli this organ has led to a 
widespread interest hi the other diseases to which it is subject. Car- 
einoma of the gall bladder has received much attention in the medical 
publications of the past sixty years. Graham*' and others*^- -•*’ •'** speak 
of the condition as being more common than is generally thought. The 
question as to whether or not gallstones play an etiological role and 
tlie ve.xing problems of prophylaxis and therapy resulting therefrom 
also make it a subject of general interest. A numerical expression of 
tlie risk of developing carcinoma that an individual with gallstones 
runs would be of great help to tlie clinician in deciding upon the proper 
form of treatment of a case in which stones have been discovered but 
in which .symptoms are minimal or absent. It was with this point 
chiefly in mind that the present stud}' was undertaken. The sources 
of information have been the files of the Massachusetts General Hos- 
pital and the medical literature. 

Between January, 1898, and June, 1939, there were admitted to the 
hosjiital 84 cases of jirimary carcinoma of the gall bladder. In 26 of 
these cases no specimen was taken for pathologic examination, but 
a definite gross diagnosis of carcinoma of the gall bladder was made 
at operation. In 58 the diagnosis was proved by pathologic section 
either at autopsy or at surgical biop.sy. All cases of carcinoma of the 
bile ducts were excluded from this serie.s. Other statistics were gath- 
ered from 8,000 consecutive autopsies between 1896 and 1936; from 
109,616 con.secutive hospital admi.s.sions from January, 1925, to June, 
19.39 ; and from 1,528 operations for cholelithiasis from .fanuary, 1925, 
to December, 1936. 

FREquE.NC'Y 

A sninnuiry of values for the incidence of carcinoma of the gall 
hhtddcr in diiierent grou])s is given in Table 1. 'I'he first two columns 
which show that it occurs in from 0.27 to 0.61 per cent of all deaths 
and in from 2.8 to 5.6 per cent of all cases of carcinoma are the most 
consistent and mo.st accurate. Graham's figure of 8 to 10 iier cent of 
all cases of carcinoma is not included here because it was derivcil from 
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tile United States mortalitv sHtkH > i ■ , 

controlled by pathologic examination \ r not 

at the Massaehnsetts General Ilospit-d autopsy statistics 

chosen for comparison beean.se of iff? ’ ^he pancreas, 

1.1 per cent of all deaths Unr ' anuharit}-, lias an incidence of 
-nt, is, then, approxinuit^Z-fifl 
the pancreas. In European clinics 1 carcinoma of 

frequently. Rolleston and McYee^' f ™oi'e 

and Kanfmann’s^'* series of over onnn f ^ Siastrointestinal tract, 
times as common as panf ef ie 

be explicable only on geo-n-aphical ci>ftereiices seem to 

the figures for its incidence in antomi*^.*^^'* the last two columns 
•somewhat higher than those foi if> gallstones are 

tics. the Ze ltl fi" f “pe- 

would be even more strihh I rl V ^ ^i«lmann, this 

tistie. a..e „.e «»' 

ma.r be distoi-ted by J)revioHs eboleeeer'f autopsy st.stistics 

to iiieutioii -ollsto.tis they are prese„T"7 "“‘l 

i.tt«™.a.ic, a,. a„a,ysis ,r,s a,:',,;:; So “ LJ" ,1‘tV ‘‘f 

among hospital admissions. From Jnuuavv inT^ / r 
were 2,975 cases of cholelithiasis and 40 cases of cafeh?”'"’ /f’ 
bladder admitted, an incidence of 1.3 per cent. e gall 

is that since the introduction of the Graham test ins 
of the proba^lity of greater accuncy of dia^fS 
procedure. This value is within the range of the incidence of et-- 
cinoma of the gall bladder in biliary operations. 

above evidence it can then be said that carcinoma of the 
t^all bladdei is an infrequent disease causing about 0.33 per cent of all 
deaths and appearing in 1 to 2.5 per cent of all gall-bladder operations 

etiologic.il role op gallstoxes 


That gallstones play a strong etiological role in the development of 
carcinoma of the gall bladder is a belief firmly entrenched in snro.ip.,? 
opinion. The fact that this belief is not wholly subscribed to bv tli 
internist and general practitioner, and that there have been some r'*^ 
cent publications-*' that east doubt upon it, makes it of interest to 
weigh both sides of the question. Table II shows a series of values 
procured from the literature and from the present series which demon 
strate the frequency of occurrence of gallstones in carcinoma of the 
gall bladder. The majority of reports give an incidence of over GO 
per cent. There are notabl}' two series which had a lower percentnoe 
than this, that of Jankelson and that of Seide and Geller. ly 
.Massachusetts General Hospital series there were only 50 eases in which 
the presence or absence of stones was definitelj- mentioned. Of these 
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■i-i had stones and 6 Jiad none, an incidenee of 88 j)ci’ cent. It is ad- 
mittedly difficult in looking over records to know whether to eiassity 
eases in which stones wore Jiot meni toned its ••'without stones” or to dis- 
card them. In this series the eases, principally those explored sur- 
gically, in which stones were not mentioned and the inside of the gall 
bladder was not visualized were discarded. Those cases in which the 
gall bladder was opened either ns a surgdeal or autopsy specimen and 
in which .stones were not mentioned arc included as "without stones.” 
This seems fair, because, in view of the difficulty with which stones 
are sometimes palpated through the gall-bladder wall in benign cases, 
one could expect to be able to feel them in feu' cases in which the wall 
is infiltrated with carcinoma. It is frecjueutly difficult to ascertain in 
the literature what criteria for establishing the presence or absence 
of stones Avere used. 


T.vbi,e II 


IxciDEXCES or G.vllstoxes is Cmicisoma or the G.vll Bl.vddei! 


AUTUOU 

XO. or CASES 

INCmENCE 

Massachusett.s General Hospital 

50 

SS.0% 

Sternberg 

Uo 

7S.3% 

Finstercr 

4() 

93.5% 

JuclJ and Gray 

212 

64.6% 

Rliodes and Greonblatt 

2$ 

60.$% 

lUingwortli 

3S 

Sl.5% 

Jankelsou 

, 3S 

62.6% 

Seide and Geller 

3S 

48. 

Cooper 

48 

79.0% 

Other authors (3, 34, 35) 

Undetermined 

90-100% 


That the occurrence of gallstones in carcinoma of the gall bladder 
is greater than is found in the population as a Avhole or even in the 
selected age group in Avhich carcinoma is most common can be seen 
by comparing Table II AA'ith Table III. The liigher figures in Table III 
(Sterubei-g and Crump) approach the loAver ones (Jaukelson and Seide 
and Geller) in Table 11. The general incidence of stones, hoAver-er, 
can be seen to be much higher in the cancel gionp. 


There seems little doubt, then, that gallstones are an imnsnally com- 
mon accompaniment of carcinoma of the gall bladder. This gives rise 
to the question as to Avliether they precede or follow this condition. 
Aschoff and Bacmeister- think on theoretical grounds that the stones 
either form in the carcinomatous gall bladder or are merelj' coinci- 
dental findings. Even though tliis Avere usually the case, it is a com- 
mon clinical observation that in some eases stones cause symptoms 
before the tumor develops. Such cases are the ones, rarer to be sure 
than is generally thought, which give a long history of years of inter- 
mittent "allstone colie, longer than it would be possible to harbor an 
etiolo"ieal careinoma and survive. Other evidence ag«mst the idea 
that the carcinoma causes tlie stones is that of Siegeit. who iomul 
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Table III 

IXCWESCE OF GALLSTOXES IX POPBL.VTIOX 


AUTHOr. 

XO. OF CASES 

WHOLE 

POPULATIO-V 

OLDER AGE 
GKOUI'S 

ifassachusotts General 
Hospital 

Crump 

Sternlierg 

.Sliolley and Hos.s 

Osier and lIcRae 

Other authors 
(4 authors quoted by 
Crump) 

5.000 autopsies 

100,646 admissions 

1.000 autopsies 

04 cases of carcinoma 
of bile ducts 

All malignancies 
Unknown 

Unknown 

a.05% 

2.(5% 

2.17-10.0% 

25%* 50% 1 
54.0% 

15.0% 
•25.0 7c t 
2.0-25%$ 

Uange 


2.17-10.0% 

15.0-54.(5% 


•Under 50 years of age. 
t fifty to 80 years of age. 
tWomcn over GO years of age. 

S.Vdults. 

that ill 13 cases of secoiulaiy carcinoma of the gull bladder onlj* 15 
cases, or 16 per cent, liad stones. Kolleston and i\IcKee*^ say that 7.7 
per cent of sucli eases liave stones. Tliis is to be contrasted with the 
60 to 100 per cent incidence of stones in cases of primary carcinoma 
('rable II). Kolleston ’s criticism tliat tlie.se secondary tumors do not 
involve the gall-bladder mucosa and so could not be expected to cause 
stones does not hold in Siegert’s series. All his cases had involvement 
of the mucosa, some with ulceration. If the carcinoma were the cause 
rather than the result of the stone.s, the percentage should be much 
higher; and that even in spite of the fact that patients with secondary 
carcinoma of tJie gall bladder have not long to live and form stones. 
There are other (picstions, also, that would liave to be answered if it 
were assumcil that tlie stones are caused by the tumor. How would 
one e.vplaiii the cases that occasionally occur in which the carcinoma 
is so small that it could not po.ssibly have distnrhed gall-bladder fimc- 
lion enough to cause stones.’ 'I’he patient in tliis series that is living 
after two and one-haU' ,vears is (»iu* of these, IIow would one explain 
tlie failure of stone formation in the very few cases of carcinoma of the 
gall bladder whieh have no stones? The weight of evidence is in favor 
of the stones foi'ining liefore the eareinoma. 

Tlie eonsiderahle amount of animal e.xperimentation wliich has been 
done to determine the etiologieal role of gallstones in eareinoma of the 
gall bladder has given iiieonelusive re.sults. Uurrows."'- '* wlio has done 
the largest Mwies of experiments, has failed to produce carcinoma by 
tin* insertion oi callstones into llie gall hlathlcrs of guinea pigs fur 
periods of up to .>eveii years, 'rinis lie has failed to confirm the earlier 
vvoilj oi Kazaiiiir'* an<l Leiteli.-' wlm aiiparently produced detinite ear- 
•■iiioiua by iliis means. Ueeanse <>f tlie eipiivoeal nature of .such evi- 
dence and heeaii>e of the d»»uhtftil wisdcmi of eoiiiiiaring such coiidi- 
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tioiis in tlie experinipnf..) 

fio.,, tl,„ “'« ».« preset 

Slopes are the tlireet eanse of s‘»te tvhether gall- 

ae Slopes apti are ,|,e or whether both 

■spostps factor, ft cap be ‘ tf””" “■ritatipg 

tl'ot a sail blatlder with a,„„es "‘o o'-Meoee cited 

"0"'a tlPip opc without. ' of developing 

o.rei„„p::“v:::.r7™'"” — 

distipgpiehabJe frop. H.„.,e 't| ' of ' or signs 

s.do that organ. Thus, whop P ° ‘ "“f “ ““S extended opt 

PSPOlly mcnrable. Most authors hait'f'it '“'’""''‘'“‘’■e os such, it is 
tissue behmd i„ ,11 the cases 11, ei- j,.„ '“'■‘“S left tninor 

tempts at tollow.pp i.a,., beep „!„1 "I>o“ ‘Iiot few at- 
oll of a series of 2i cases as dead o, J i! T T f report 

earepionia Ipnited to the cavitr of h/ shortly after operation, 
dentally at or after eholeevsteCln Z '“""O oeei- 

limy be inuel, better. Thoret» .-epoVt, 5 of 't? ?' ™‘' "'"‘t* 

to ten years after the operation -ntn • * cases Jiving tivo 

definitely Icuowi that recurrencV too/'' T'" ^’caiaiucler was it 
and I{oss33 each report one case "iy an 

combining of partial liver resection with i 3 ’ears. The 

all tlie tumor has been oecasionallv attempted 
of his 3 eases thus treated as livin,/atl Z le bT"" ^ 

berg- and Kognt- also tell of complete renflTorfbe T''' """ 
means. In the present series attempts were made to follrr'"^”^’ 
eases observed after Jam 1, 1995. Qf the 40 eases in tb'"' 
n^ere operated upon, and of these onlv J left the bosnt , 
possibility that all the tumor had been I-emove^ One 
leported as moribund six mouths later. 1 has not hf>Z f 
and the other 2, eases in which the disease "s elfCl /r/f 
bladder mucosa, are living and, as well as can be told by 1 f 
±iom disease, twelve years and two and one-third years afte.- ^ 
respectively. Xo reports of attempts at x-ray or radimn tbp 
been found. It seems unlikely, however, from th/ ct'p-sf/ir^^ 
of the lesion, from analogy with otlier carcinomas of the mast,. 
nal tract, and from its proximity to such organs as the 
pancreas that this form of treatment would be either elfectivo ^ 
tolerated b.v the patient. ® '"'ell 

Since clinically established eareiiioma of the gall bladder k- • 
able, since cholelithiasis is in a definite, if small, percentag-e 
(1 to 2.5 per cent, Table I) a premalignaiit condition, and siiic^'T^ 
gall bladder is an organ so dispensable and ea.sy to remove the n, ■ 



W'AHREX axd balch, jk.: cargixoma 


OB GALL BLADDER 663 


arises as to wlietlier all gall bladders with stones, regardless of symp- 
toms. should not be removed because of the risk of carcinoma alone. 
This is a policy advocated by some, but since, according to the sta- 
tistics in Table III, this would involve performing cholecystectomy 
on 25 to 50 per cent of the female population over 60 years of age, 
modification of it Jiiay well be considered. 

An attempt has been made to discover from the recorded clinical 
findings of our S4 cases any points that might help to indicate which 
case of gallstones will develop carcinoma and which will not. Table 
IV shows the duration of symptoms in the 63 cases in which this point 
could be determined. Of the cases 35, or 55 per cent, had symptoms 
for si.v months or less. A few had the “classical ” long history of colic 
or other gall-bladder .symptoms lasting over several decades, but the 
majority did not. At least 5 of the cases in which stones were defi- 
nitely found had symptoms for less than si.x months. Of the Si eases, 
52 had in their history j)ain characteristic of colic and 32 had no colic 
but digestive symptoms. Although these observations are at odds with 
those of JIagoun and Renshaw-'’ who found the average duration of 
.symptoims to be ten to thirty years, they are supported by other ob- 
servers. Seide and Oeller** found that 41.5 per eejit of their cases had 
the first .symptoms within six mouths of admission. Fawcett and Kipp- 
mauid'* go so far as to say that a history of typical gallstone colic is 
so rare in carcinoma of the gall bladder that, if a patient presents it, 
one may say that he will not develop carcinoma. This extreme view 
is not borne out in the jiresent scries of eases, for most of those wlio 
had colic gave a typical story of it. It seems logical to conclude, then, 
from the present data that the ease of gallstones without .symptoms or 
the one without a long history or the one without colie is as likely to 
develop carcinoma as the case with these symptoms. 


Taulk IV 

Dru.wio.v iir Symctom.s is SI {'ask.s or Cakci.su.m.v of tub Oali, Biaddkr 


iRrcuvrioN' 

NO. CAStZS 

i'Kl:('KNT.u:t:OFTtiK 
03 KsVOWN TASKS 

Ia’.-'H titan 1 nH». 

17 

27.0<;'e 

I t! iilo. 

IS 

2S.5<;i 

Afon* than (» ma. 

CS 

■11. let 

lli.slory iniKlequate 

■J1 



1 he uumbi*r ot attacks ol colie give.s no indication a.s to which ease 
will develop eareinoma. Since .lamiary. lil'in, there have been 24 cases 
of eareinoma of the gall bladder with a history of eolie. Of these 12. 
or 5() per eeiii. hail only one altaek; }he others, multiple attacks. The 
number of stones present in the gall bladder gives ns no eiuc as to 
premalignaiiey. In the whole group of .S ) eases the number of stones 
w.is aeeurately desecihed in only 44. In 40 eases they were multiple. 
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the stones „.„1 rf so.I 

disposing iaetor It can In' i ! n-ntating or pre- 

tJ>at a gall bladder with st'onesT,; TgrlSr Xnt' 
caremoma than one without. ^ developing 

PROPHYLsVCTIC sWVD THERsU-EUTIC COXSIDEKslTIOXS 

di^ZblaV'" cause symptoms or signs 

side that or-ran a^til it has extended ont- 

Luaiv when it is clinically recognisable as such, it is 

tissue behii 1 h 1 ) r left tumor 

•ill I'-'^^’e been made. Rhodes and Greenblatt^o report 

e itallj at or atter cholecystectomy for gallstones, the end results 
may be much bette.-, Thoeek^ eepoets 5 of 11 s,.eh eoeee l4.f,„, 
to ten years after the operation, and in none of the remainder was it 
dehmtely known that reeurreuee took place. Webber^® and Shelley 
and Ross'’’- each report one ease living at six and one-half years The 
conibiiiiiig of partial liver resection with choleej-steetomy to remove 
all the tumor has been occasionally attempted. Piiisterei'i® reports 1 
of his 3 eases thus treated as living at six and one-half years and Hoch- 
berg and Koguti® also tell of complete removal of the tumor by this' 
means. In the present series attempts were made to follow only those 
eases observed after Jan. 1, 1925. Of the 40 eases in this period 35 
were operated upon, and of these only 4 left the hospital with an 
possibility that all the tumor had been removed. One of these w ' 
reported as moribund six months later, 1 has not been heard from 
and the other 2, eases in which the disease was confined to the <vall' 
bladder mucosa, are living and, as well as can be told b.y letter fr 
from disease, twelve years and two and ojie-thii'd years after operation 
respectively. No reports of attempts at x-ra 3 f or radium therapy have 
beeu found. It seems unlikel.v, however, from the deep-seated uatur 
of the lesion, from analogj' with other carcinomas of the gastrointesti 
iial tract, and from its proximitj- to such organs as the liver and 
pancreas that this form of treatment would be either effective or a’ell 
tolerated bj* the patient. 

Since eliuiealh' established carcinoma of the gall bladder is iaeiu'- 
able, since cholelithiasis is in a definite, if small, percentage of cases 
(1 to 2.5 per cent. Table I) a premalignant condition, and since the 
gall bladder is an organ so dispensable and eas.v to remove, the cpiestion 
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Well with those in other .series. The predominauee of the tumor in 
fernale.s by a ratio of 3:1 and its eonsi.stent failure to meta.stasize by 
mean.s other than local extension are quite characteristic of the disease. 


.saJi.\rAR\' A.VD coxcr.usioxs 

1 . Carcinoma of the gall bladder is not a frequent disease in this 
locality, occurring in the pre.sent series about one-third as commonly 
as carcinoma of the pancreas. 

2. Although carcinoma of tiie gall bladder may occasionally develop 
in the absence of gallstones, the great majority of cases are associated 
witli gallstones which jjrecede the development of the tumor. 

3. The exact j)ercentagc of cases of gallstones that develops carcinoma 
of the gall bladder is iiufjossible to determine accurately, but probably 
lies between .1 and 2.5 per cent. 

4. No clinical criteria have been establi.shed to tell which cases of 
gallstones will develop carcinoma of the gall bladder. 

5. Although carcinoma of the gall bladder is practically incurable 
once the diagnosis is establi.shed clinically, the ri.sk of carcinoma de- 
veloping in any case of gallstones is so small as not to indicate prophy- 
lactic cholecystectomy for that reason alone. 

6. The decision as to the advisability of cholecystectomy in cases of 
gallstones with few or no .symptoms should be governed by a considera- 
tion of the danger of nonmalignant complications rather than by the 
risk of carcinoma of the gall bladder. 
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ami in 4 tliey were single, 
in eases of eliolelitliiasis 
sif'nilieanee. 


This ratio is about wliat one would expect 
witboiil aialifriiaiiey and is of no clinical 


Since no criterion can be i'oiiiid lor selectin'^ tiie preinalignaiit cases 
from the others, it reimihif; to weigh the iiitignitnde of the risk of 
malignancy against the risk of oj)eration. The risk of cancer seems 
to be 1 to 2.5 per cent (Table I). Simple cholee 3 ‘steetomy for chronic 
cholecj'stitis with or ^ritllo^lt stones in major Amei'ieiiii .siu'gical clinics 
toda 3 ' carries a mortalit 3 ' of not gj’eater than 2 per cent (Allen and 
Wallace, l.S per cent; Cheever, 1.12 per cent; Graham, 1.56 per cent; 
Whipple, 0.78 per cent). If one considers 1 to 2.5 per cent the range 
of the lowest acceptable incidence of carcinoma of the gall bladder in 
cases of cholelithiasis and perhaps 5 j)er cent as the highest (Table I), 
it seems that in neither case is the operative risk enough lower than 
the risk of carcinoma to 803 - hatfy that eholec 3 -stectomy should he 
performed in all eases of stones for that reason alone. It should be 
clearly understood, however, that nothing has been said here concern- 
ing the far greater risk of the nonmalignant complications of gall- 
stones, notably acute cholec 3 -stitis and common duct stone with their 
possible serious sequelae and greater operative risk. It is not the pur- 
pose of this report to attempt to e^aluate these dangers which have 
been so well emphasized by Cheever.® It seems to us that the result 
of the present study is rather to minimize the danger of carcinoma, 
and thereby to shift more emphasis onto rhese nonmalignant compli- 
cations, than to detract from the essentially Justifiable concept that 
all gallstones are harmful. 


ADDITIONAL STATISTICAL DATA 

In Table V are given, for completeness, further data of interest. The 
incidences of Jaundice, palpable masses, and liver enlargement agree 

Table V 

S4 Cases op Cakcinoai.v op the Gall Bl.idder 


N'o. OP cases 


Sex 

Male 

Female 

Age 

Range 

Jaundice 

Present 

Absent 

Previous gall-bladder operation 
Mass palpable 
Liver palpable 
Distant inetastases 


21 

63 

23-S3 yr. 

41 

30 

S 

39 

39 
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THE CHOICE OF OPERATIVE METHODS FOR CARCINOMA 

OF THE RECTUM^' 

Frkd W. Rankin, M.D., Lexington, Ky. , 

M odern surgery for cancer of the rectum and rectosigmoid rep- 
resents evolution in a most difficult field of surgerj’, which, be- 
ginning with the cauterizations of earliest antiquitj^ has culminated 
in the i-adical excisions of today because of the combined efforts of 
man}’' enterprising surgeons. It may be said that the proposal of 
Slorgagni early in the eighteenth eeuturj', and the first attempt by 
Faget, in 1739, really mark the initial steps to the modern operations. 
Before this time, all procedures had been modifications of some poste- 
rior type of proctectomy, either a circular amputation or some other 
variation which left an uncontrollable anus. The majority of these 
procedures revolved largelj" ai'ound whether or not the removal of 
the coce 3 ''x or a portion of the sacrum and the coecj’'x was performed. 
Kocher, in 1876 took awaj^ the coccj'x and a portion of the sacrum, and 
nine years later Kraske made his epoch-making presentation before 
the Fourteenth Congress of German Surgeons. This sacral operation 
gained popularity and maintained it for a long time through modifica- 
tions of the brilliant Continental surgeons of that period. 

It should be noted that all of the.se earlier operations could be per- 
formed with or without a preliminary colostomy. Allingham and Kelsey 
were the earlier advocates of a preliminar.v colostomj', and thereby 
contributed hugelj’- to the development of operations for rectal resection. 

Von Volkmann, in 1887, may be said to have envisioned the so-called 
combined abdominoperineal operations, but Czenij', in 1883, uninten- 
tionally performed the first operation of this type. Miles, in 1907 first 
employed the modern one-stage combined abdominoperineal procedure 
which bears his name, an operation which, over the ensuing jmars, has 
been established firmly as a fundamentally correct operation for rectal 
cancer. The trend in recent years in the choice of opei’ation for cancer 
of the rectum definitely has been toward this one-stage combined ab- 
dominoperineal maneuver. This is not to say that a surgeon may dis- 
card all other operations from his armamentarium, for multiple ma- 
neuvers indubitably promote higher operability curves, lower mortal- 
ity rates, and more satisfactory end-results. Nevertlieless, it seems 
obvious that more and more .surgeons are adopting the radical opera- 

Iht* ItiternalioniU Cancer Concros.-*, Atlantic City, x. J., Scptem- 

Kvi’oiwtl for jmblli'otJon, Xovombor I* 193ft. 
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wliicli is likewise useful. The glycogen reserve is built up in the liver, 
the general resistance of the patient is increased, and coincidental 
debilitating diseases are combated. The cardiac output is measured 
and balanced as nearly as possible, and, in general, the five to seven 
days of preparation prior to operation which have now become a routine 
acceptance appear on the credit side. 

Coupled with these measures advances in knowledge of the physi- 
ology of the colon, more accurate understanding of the underlying 
pathology, and more skill in technical details, all have contributed to 
a progressive elevation of resectability curves without prejudice to 
mortality figures. More surgeons have familiarized themselves with 
the details essential to the successful application of more radical pro- 
cedures, and likewise the profession as a whole has developed a more 
optimistic outlook in dealing with eases of cancer of the lower gastro- 
intestinal tract. Moi'eover, it should be recorded that the great urge 
to save the sphineterie mechanism has been overcome very largely ; 
among surgeons, certainly. This may not be equally true of the gen- 
eral practitioner who first sees the patient, but today, as a result of 
constant discussion of colostomj'’, it is being more and more recognized 
that, when properly manufactured and taken cai’e of, the artificial 
stoma is not an unbearable companion either from the standpoint of 
professional activity or social contact. Personal idiosyncrasies influ- 
ence surgeons to make colostomies in different parts of the abdominal 
wall, and with equally satisfactory results in most cases. This is a 
matter to be decided in each individual case separately, the main point 
being that an artificial stoma must be provided if radical surgery, 
which means extirpation of gland-bearing tissues to the height of the 
mesentery of the sigmoid, is to be employed. 

The choice of operation probably lies between: (1) eombined ab- 
dominoperineal or perineoabdominal resection in one or two stages; 

(2) flummery’s operation of colostomy and posterior resection; and 

(3) local destruction of the growth with or without segmental resec- 
tion, and/or preservation of the sphincter muscle. In 1928, I modified 
Miles’ operation for cancer of the rectum, doing it in two stages by 
dividing the bowel, turning in the lower end and bringing out the 
proximal loop as an inguinal colostomy. Prior to that, Paiichet, of 
Paris, had modified the same opei-ation by dividing the bowel, making 
an inguinal colostomy with the proximal loop, and planting the lower 
loop ill the abdominal wound to be used for irrigation. Daniel Piske 
Jones, of Boston, many yeai’s before had described a radical operation 
in two stages which consisted of a loop colostomy, the manufacture 
of a jielvie diaiihragm high up. and a subsequent high resection poste- 
riorly. All of these two-stage operations are useful, unquestionably. 
Their utility depends upon the answci-s to two questions: first, do they 
increase the scope of operability; and .semmd. can one operate upon 
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tioii 111 one stnse in a larger percentage of cases, with a concurrent 
increase in tlio operability figures, yet without sacrificing mortality 
statistics. 

This trend represents the influence of many factors, but in the main, 
it may be said that four considerations have given it the greatest im- 
petus. lliey are: ( 1 ) acceptance of the fact that the principles of 
radical surgery for cancer elsewhere may reasonably be applied to 
rectal cancers; ( 2 ) acceptance of eolostom3' as a necessaiy part of any 
curative procedure in the majority of instances; ( 3 ) acceptance of a 
longer preliiiiinaiy preparatoiy period which insures decompression, 
aids rehabilitation, and brings the patient to operation in a much im- 
pioved plysical state; and (4) the studious, painstaking work done 
bj’" Gabriel, Dukes and Bussey, and David and Gilchrist, and others, 
which has shomi without question that more meticulous and detailed 
search rei’eals a higher percentage of invoh’ed glands in resected spec- 
imens than hitherto ivas suspected. Formerly acceptance of graded 
operations for cancer of the rectum and rectosigmoid was predicated 
upon the fact that the majoritj' of these patients, when thej^ presented 
themselves for operation, were high-grade risks due to obstruction, 
infection, and devitalization incident to malignancy. To combat the 
concomitant iuibalaiiee of phj’siologic equilibrium, the gradual institu- 
tion of a period of treatment prior to operation has become the rule 
in all surgical clinics. 

It would be difficult to overestimate the important influence which 
this preliminary decompression and rehabilitation has had upon sur- 
gery of the colon and rectum for malignanc.v. Today one would no 
more think of operating upon an acute obstruction of the lower "astro- 
intestinal tract, save onh- to decompress it, than one would of resectiii" 
a completely obstructed stomach or operating upon a very active hy- 
perthja’oidism ivithout preliminary treatment. This has not been true 
save only in recent years, and recognition of the dictum that resection 
in the face of obstruction is a highl.y hazardous procedure is emphat- 
icall3'^ reflected in operative mortalit3' statistics. 

As a matter of fact, most cancers of the left colon and reetosigmoicl 
produce obstruction of some variety in the course of their presence. 

A large percentage of malignancies in this localit3- are first seen bv 
the surgeon for relief of S 3 ’mptoms of acute intestinal obstruction. 
Furthermore, it is not always possible to relieve all the obstruction in 
a short period of time by preliminary decompression and it is not at 
all unusual to find at operation telangiectases pro.vnnal to the growth 
and large l3unphatics in its immediate vicinity, as well as edema in the 
colonic meseuteiy. Prolongation of the preparatoiy period anfl- rg. 
neated efforts to eliminate the vicious products ot obstruction are 
immensely important and. in addition, allow time for vehabilitution, 
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T1i6 trend in iny own service parallels a similar clioice of operation 
in that of many of inj' colleagues, and indicates, I think, that more 
and more surgeons accept this type of procedure as desirable when it 
may be applied with a reasonable death rate. Another encouraging 
and important fact is the changing resectability rate. This rate in 
the hands of all surgeons experienced in rectal surgery during the past 
decade has shown a very steady rise. At St. Mark’s Ho.spital in 
London, Gabriel recently reported a series of cases for the decade, 
1921 to 1931, with an operabilitj- rate of 51 per cent. This was in 
sharj) contradistinction to a similar group of cases operated upon dur- 
ing the years 1910 to 1920, in which only 41.6 per cent were found to 
be operable. In mj’- service the operability rate has risen 25 per cent 
during the last nine years. Between 1925 and 1930 it steadily stayed 
around 50 per cent; whereas, the series of cases shown in Table I 
operated upon between 1934 and 1939 shows an operability rate of 
nearly 75 per cent. This experience of surgeons both on the Continent 
and in America seems uniform and may be taken as a satisfactory 
dividend paid in a laudable attempt to apply radical surgery to cancer 
of the rectum while keeping the mortality rate within reasonable limits. 

Unquestionably, there are many cases where the colostomy and 
posterior resection operation of Mummery is the procedure of choice, 
a choice justified by end-results and mortality figures. Other opera- 
tive procedures aimed at preservation of the rectal sphincter elicit 
little enthusiasm on my part for I am confident that the}’’ fail in the 
vast majority of cases to stand the test of compiled statistical data 
over a period of time. Local destruction by diathermy or radium or 
posterior excision with posterior colostomy must be reserved for vei’y 
special cases selected by a most accurate type of individualization. In 
the hands of experienced operators the choice of operation most often, 
I think, will lie between i\Iiles’ operation in one stage, or the very 
similar perineoabdominal resection in one stage, and Mummery’s 
colostomy and posterior resection. 

The Combined Operation . — ^The radical combined abdominoperineal 
operation may be done either as a single-stage procedure, or as a 
graded maneuver. One must begin above, making an exploration and 
continuing the procedure from above downward; or one may make 
an e.xploration, as Gabriel and some other surgeons of recent years 
liave advocated, close the incision, turn the patient over and make a 
pelvic dissection up to tlie peritoneum from below. Tlie reason for 
favoring tliis type of procedure is tiiat there is a reduction of shock 
if the dissection of the pelvis is made first, although it must be ad- 
mitted that the abdomen lias to be opened twice and there is consider- 
able handling of the patient and moving him around on the operating 
table, which calls for a great deal of accurate teamwork, not always 
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llie Jiiyher risks and do tlie radical operation in two sta^'es in many 
instances wiiere the one-stajre operation woidd be too formidable a 
procedure ! This appeared to me to be tlie case in 1931 udieu I read 
an article before the Sontiiern Sur-ieal Association advocating my 
modification of iililes operation. N^cvertheless, with increasing e.xperi- 
ence in tlie use of Jliles’ operation, lietter preliminary iireparation, and 
more metimdous technique at operation, it is apparent to me now’that 
there are few, if any, eases which come under my observation in which 
it is advantageous to employ these turn-stage radical operations. That 
small group of eases upon which one would choose to operate by these 
two-stage methods had probably best be done by utilizing a colostomy 
and subsequent posterior resection. The following table°of 195 cases 
operated upon in my private practice during the past five years indi- 
cates that the choice of operation definitely has been toward the one- 
stage procedure, yet without unfavoralile influence on either operability 
curves or mortality statistics. 


T.vble I 



CASKS 

DEATHS 

MORTALITY 

Oue-stage combined 

too 


7.0% 

10.0% 

Colostomy and posterior resection 

30 


Colostomy alone or witli e.xploration 

30 

(i 

Exploration alone 

to 

0 

Two-stage combined 

7 

0 


Cecostomy (acute obstruction due to 

Patients 

Operations 

Resections 

Resectability 

cancer) a 

103 

193 

24:1 

140 

74.8% 

1 

17 



It will be noted that the operability rate was throe out of four cases 
That one must accept borderline eases to accomplish a resectability 
curve of this height is obvious, but the test of the sound judo-ment 
of accepting these eases for resection is reflected in the mortality rate 
In this group of 100 eases done by the Miles’ combined abdominoperineal 
tj"pe of resection in one stage, there were seven deaths, a mortality 
rate of 7 per cent. This is the entire mortality rate and eliminates 
the mortality rate from colostomy alone ni tlie group done by multipie 
maneuvers. In my own series of 39 cases done by Mummery’s type of 
operation, there were three deaths, a mortality of 7.6 per cent, almost 
identical with the other procedure. ^ That this mortality i.s 
higher than routine probably is justified by the fact that for this type 
of operation the more severe risks were accejited on whom it seemed 
it would be unwise to attempt .so formidable a procedure a.s the com- 
bined abdominoperineal resection. 



RANKIN’ : 


OI'ERATIVE METHODS FOR C.HICINOJIA OF RECTUM 673 


advisable. In this same eomiectioii it iniglit be noted that palliative 
resection likewise is justifiable and often advantageous if it can be 
done with a mortality not too prohibitive. For the average ease, how- 
ever, where one may look forward to doing the most radical procedure 
compatible with a reasonable mortality, the selection will, I believe, 
in the future more often fall on the combined abdominoperineal re- 
section than anj’’ other procedure. Nevertheless, it is scarceh^ to be 
expected that so formidable a procedure as the combined resection of 
the rectum in either one or more stages will ever become routine and 
safe in the hands of the casual operator, but in this day of specializa- 
tion when more and more general surgeons have mastered its tech- 
nique and buttressed their experience with meticulous preoperative 
preparation and postoperative care, it maj’ be said with considerable 
emphasis that the trend toward this operation has been definitely ad- 
vantageous and its applicability distinctly broadened. 

This does not mean, of course, that the ultimate in technical per- 
fection has been arrived at in dealing with cancer of the rectum. 
Certainly, for the surgeon of the future, possibilities of improvement 
in all fields of surgery remain, and of none is this more true than in 
surgery of the gastrointestinal tract. Many unsolved problems offer 
fascinating fields for future research in dealing with growths in this 
location, but it maj’’ be truly said of the present status of surgeiy for 
this ailment that enormous progress has been achieved in the past 
two decades and that end results following application of radical 
maneuvers are consonant with those reported for cancer elsewhere. 
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Opi’J I*- 

be ean-ied out’ 
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proctoscopic examination. It is rather interesting that the ingested 
foreign bodies do not necessarily perforate the bowel for considerable 
lengths of time. In one of the reported eases-^ a soldier was struck 
in the mouth by a gun butt. A partial plate of artificial teeth which 
he had in his mouth was swallowed. No sjunptoins resulted for eigliteen 
years. At this time he suffered an acute attack of abdominal pain 
which simulated a perforated appendix. At operation a perforation 
of the cecum was discovered. Partially protruding through the per- 
foration was the missing denture. In one of our eases the perforation 
of the rectosigmoidal diverticulum by a piece of lobster claw followed 
two weeks after its ingestion. In this same patient, in a diverticulum 
adjacent to the perforated one, was an imbedded, enej’'sted nail, which 
the patient remembered having swallowed some ten jmars before (Pig. 1). 



Perforations by raising intraluminal pressure have been reported 
following liigli colonic Hushes and compressed air introduced through 
the amis.®' i'- >'■ Simple enemas, however, may also produce per- 
forations, as is evidenced by one of the eases in this series. 

Buie, Bargen, and Rankin* state that in their series of (147 eases 
ot chronic ideerative colitis perforation occurred in 22, or :?.4 per cent. 


acute NONMALIGNANT pbepoeatioes op the colon 

J. Eouokv, JI.D., W.LUAA C, Beca, aid 
_ „ Chicago, III. 
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followed a 
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there had been a complete anorexia with, a definite distaste for food in the last 
three days. A^omiting in the last two days was preceded by nausea and was small 
in amount. The past history was negative, with exception of typhoid fever thirty 
years previously. He had been a carpenter until recent years when he was 
itinerant, living on a '' handout diet. 

Physical examination revealed an acutely ill white man, with pinched face, dry 
mouth, and seemingly in pain. The temperature was 100.6° rectally^ pulse rate, 
120,' and respirations, 26. The blood pressure was 130/100, The heart and lungs 
were normal. The abdomen was quite distended, with tympany extending well 
into the flanks and obliterating the normal liver dullness. There was marked 
tenderness in the lower abdomen as well as rebound tenderness. peristaltic 



It — ^hows barium scattered throughout the pelvis, and on the outside of the 

distended loops of intestine. This is the film of Case 4 of proctoscopic perforation of 
the rectum. 

sounds were heard in the lower abdomen, but rare tinkling sounds were audible 
ill the upper abdomen. Rectal c.xnminatioii wa.s essentially negative, e.xcept for 
rather marked anal spasm and bilateral tenderness. There wa.s no stool on the 
examining finger. Erinalysis showed a trace of albumin. The leucocyte count 
w.as 11,300. The eliiiieal imiires.sion wa.s that the patient had a large bowel 
obstruction, proliably ilue to a malignant stricture with a fecal obturation. ITuoro- 
si'opic cxainiimtion was advi.scd. 

The roentgen examination was carried out l>y Dr. ilax -Mass. There appeared 
to be a large bowel distention of considerable degree. No paralleling of tlie 
intestinal loops was observed, but there were many large boivcl levels. A pe- 
culiar opacity was observed in the area of the sigmoid, about H-j inches long and 
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CASE REPORTS 

Case 1.— White male, 67 years of age, entered Cook County Ho- ■ 
ing of constipation for ten days. This was associated witli voini7^'^”.* '^“'“Plain- 
two days. During the entire ten days of his il]ne.ss, ho had ha(l‘ “‘^ hist 

abdomen which was not well localized. This pain was enZ”!.° “• the 


lays. During the entire ten days of his illne.ss, ho had had ■ ^ hts 

lower abdomen which was not well localized. This pain was eofTi'” 
erately severe, with occasional sharp exacerbations. He had n r"^ 
progres.sive enlargement of the abdomen during this time. Dari.. ■‘'low 

day.; 
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iiilicaiit previous history. Anorexia was pronounced. The patient had not had 
a bowel movement since the onset of the pain, which wa.s constant and severe, 
not radiating. 

Phy.sical examination revealed a young woman acutely ill and in severe pain. 
Alarked tenderness was present in the lower left quadrant with, marked rigidity. 
Rebound tenderness was marked, but there was no abdominal distention. Peris- 
talsic sounds were absent. Obturator and psoas signs were negative. Vaginal 
examination revealed a normal uterus, with considerable pain on motion of the 
iiteru.s, but no adne.xal tumor wa.s palpable. Rectal examination was essentially 
negative. Vaginal and urethral smears did not reveal any gram-negative diplo- 
cocci. The rectal temperature was 101.4°; pulse, 110; respiration, 20. The urine 
was entirely normal. The leucocyte count was 17,000. 

The patient was seen by Dr. Peter Rosi, who decided upon an emergency 
exploratory' laparotomy. A left rectus incision was made. Free fluid was found 
in the peritoneal cavity. The uterus and adnexa were normal. The rectosigmoid 
was explored and an indurated area found. Upon visualization of this area, a 
foreign body wa.s observed, protruding through a greatly inflamed area of the 
bowel. This appeared to he a toothpick. It was removed. It was not deemed 
neces-sary to suture the bowel. The abdomen was closed in layers without drain- 
age. The postoperative course was uneventful, and the patient left the hospital 
in eleven days without complications. 


Cask 3. — A white male, 42 years of age, entered the Cook County Hospital, com- 
plaining of severe abdominal pain of twelve hours’ duration. The pain had started 
in the lower abdomen without any definite localization. The onset of the pain was 
.sudden and excruciatingly .«evere. He vomited twii'e, each vomitus being frothy 
fluid. He had had no defecation since the onset of the illness. On the day preceding 
he had had a normal evacuation. Urination had been normal since the onset. The 
past history wa.s entirely negative. There was no previous history of a peptic 
ulcer, nor any suggestive symptoms, such as heartburn, etc. 

Phy.sical examination revealed an acutely ill man, lying quietly in bed. Head, 
neck, heart, and lungs appeared normal. The abdomen was flat, the legs drawn 
up. The abdomen was generally tender with boardlike rigidity. Rebound teuder- 
ne.ss was marked. On auscultation no peristaltic sounds were audible. Rectal 
o-xamination was not significant, but .showed a general tenderness. The leucocyte 
count was 21,000. 

Fluoroscopic examination did not reveal a pneumoperitoneum. The colon ap- 
peared moderately distended and there were a few loops of small intestine show- 
ing fluid levels. Because of the colonic distention, a barium enema was admin- 
istered. The barium ran freely through the .sigmoid colon and up the descend- 
ing portion. Xo more was administered as it was thought that any left colonic 
lesion could be ruled out. 

I ndcr a diagnosis of perforated peptic ulcer, a laparotomy was advised. A 
right paramedian incision w;is made under ether anesthesia. Upon opening the 
peritoneum, there was no e.soipe of free gas. Instead there was a turbid free 
fluid. Ihe stomach and duodenum were explored find no ulcer was found, 'fhere 


wore no areas of fat necrosis and the gall blatlder anti jjiincreas were normal to 
paljtation. The peritoneal free fluid contained flakes of fibrin and a small .amount 


of fecal matter. On paljtation a mass couhl be felt in the sigmoid portioji of the 
colon. The triinsversc colon was then expo.sed tind a transverse colostomy per- 
formed. Postoperatively, ti blood trtinsfusion was given. Fluids were admin- 
istered, but the patient succumbed to the peritonitis two days following opera- 
turn. At autopsy a perforated diverticulum of the sigmoid colon was fou'nd with 
a generalized fecal peritonitis. 
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lUO/60. Head, neck, and thoracic contents were normal. The abdomen was 
flat and boardlike in rigidity. There was marked generalized tenderness and 
rebound tenderness. Rectal and vaginal examinations revealed only tenderness. 
Peristaltic sounds were absent. The leucocyte count was 14,600. No roentgen 
study was done. 

Under a diagnosis of rupture of the sigmoid, an operation was performed 
by Dr. P. Shapiro. He found a diverticulum of the upper sigmoid with a definite 
perforation. The perforation was comparatively simple to close; the abdomen was 
aspirated and then closed without drainage. The patient expired on the fifth 
postoperative day with the postoperative course of a diffuse peritonitis. 

Case 6. — A white male patient, 45 years of age, was admitted to the Cook Countj’ 
Hospital with a complaint of pain in the pelvis radiating to the paraumbilical region 
for eighteen hours, intermittent in character. He had received four tap-water 
enemas with but little return. They had, however, in no way affected the pain. 
For the last ten hours the pain had been continuous in the middle of the lower 
abdomen. The patient had found slight relief in assuming a knee-chest position. 
There had been no nausea or vomiting. The past history was essentially negative, 
except that the patient had been under treatment for a peptic ulcer some five years 
previously. The physical examination was entirely negative except for that of the 
abdomen. Generalized tenderness, more severe in the lower abdomen, especially in 
the left lower quadrant, was observed. There was moderate voluntary rigidity. 
The abdomen was slightly distended and tympanitic. No organs or masses were 
palpated. Rebound tenderness was moderate. Murphy punch, Rovsing, and 
obturator signs were negative. Peristaltic sounds were markedly diminished. 
Rectal examination was entirely negative. The urine was normal, chemically 
and microscopically. The leucocyte count was S,600. The temperature was 
101.8° rectally; pulse, 70; and respirations, 24. The blood pressure was 140/70. 

Fluoroscopic examination revealed a normal chest. There was no free air 
observed in the peritoneal cavity. A large gas bubble was present in the stomach 
and a similar bubble in the cecum and ascending colon. No gas pattern was ob- 
served in the small intestine. These findings were, therefore, indeterminate. 
Under a diagnosis of sigmoid diverticulitis, the patieut was given conservative 
treatment with intra%’enous fluids, Wangensteen suction, etc. Improvement was 
rapid and all of the p.atient's sjanptoms disappeared in three days. The patient 
was discharged for ambulatory study. 

Two days later the patient was readmitted, complaining of severe abdominal 
pain of eight hours’ duration, very similar to that of the previous admission. 
This time, however, the pain was accompanied by nausea and vomiting. The pain 
became increasingly severe, and there was a return of the fever. The temperature 
at this time was 100.S°; pulse, 120; and re.spiration, 26. The physical examination 
wa.s the same as on the previous admission, except that there was a suggestion of 
a mass in the midliue of the lower abdomen. Some few hours after admission 
it appeared that the tenderness was as great, if not greater in the right than in 
the left lower quadrants. It, therefore, appeared very likely that this patient had 
a forming appendical abscess. Peristaltic sounds were good at this time. 

On the third day of this admission the temperature suddenly rose. The pa- 
tient’s abdoiuen became exquisitely tender. Within a few hours all peristaltic 
sounds ceased and the abdomen gradually became distended. The patient vomited 
■so Wangensteen drainage was instituted. Low enemas were without result. Two 
blood transfusions were administered. A diagno.sis of paralytic ileus, probably 
from a rupture of au appendical abscos.-^, was made. .After thirty-six hours the 
patient expired. 
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Case 4.— A male iiatieiit, 04 years of age, entered the Cook County Hospital with 
the complaint of loss of appetite over the last four months, loss of fifteen pounds of 
weight, epigastric distress, and recurrence of hemorrhoids operated upon live 
years previously. The history was otherwise essentially negative. Physical 
examination revealed an emaciated white male, not acutely ill, with a lemon- 
y’ellow' tint to the skin. In the rest of the physical examination there wa.s found 
tenderness in the epigastrium and a suggestion of fullness in the region of the 
cecum. The rectal examination revealed definite hemorrhoidal masses, hut no 
tumor. 

With exception of a slight secondary anemia, the blood picture was within 
limits of normal. The Wassermann and Kahn reactions were normal, but the 
urea nitrogen was elevated to 20.5 mg. per 100 e.c. of blood. The gastric con- 
tents showed no free acid and only 0“ of combined acid. Roentgen e.xaminations 
of the esophagus, stomach, and duodenum were entirely negative. On further 
observation, however, there appeared to be a filling defect in the region of the 
sigmoid flexure, and barium enema was advised. A gastroscopic examination 
was performed by Dr. Rudolf Schindler, who found a thickening and nodulation 
of the gastric mucosa and one longitudinal ulceration. These findings he be- 
lieved were compatible with a hypertrophic gastritis, or a lymphosarcoma of the 
stomach. Repeated stool examinations revealed occult but no gross blood.. 

Proctoscopic examination was carried out in the usual manner and without anv 
discomfort. On the evening of this day the patient appeared somewhat listless, 
but not uncomfortable. Castor oil was administered. The pulse and temperature 
were not significantly altered from the previous course. The night was unevent- 
ful and on the following morning the patient went to the x-ray department. A 
barium enema was administered and after only a few hundred cubic centimeters 
of the barium entered, it was noted that it appeared on the outside of the bowel 
rather than in the lumen. It was then noted that there was a large pneumo- 
peritoneum. Films were taken and the patient returned to the ward. The patient 
now complained of severe diffuse abdominal pain, which was constant and chiefly 
located in the rectum and lower abdomen. The skin was cold and clammy the 
pulse, rapid and weak. The abdomen was distended, diffusely tender but there 
was no muscular defense. Bowel sounds were entirely absent. Surgical con- 
sultation was obtained, and the surgeon deemed the patient in too severe a state 
of shook to stand an operation at that time. Intravenous fluids were admin- 
istered, but in spite of supportive treatment the patient e.xpired seven hours later. 

Comment . — The time of the jierforation in this ease is difficult to 
estimate and the mechanism is not too clear. Most probably the bowel 
was injured during the proctoscopic examination, and the pressure of 
the enema completed the perforation. 


Case 5.— A white female, aged 47 years, was admitted to the Cook Countv 
Hospital with the complaint of severe abdominal pain over a period of four hours 
She stated that, with the exception of an operation for a gynecologic condition 
and habitual constipation, she had always been perfectly well On the afternoon 
of the day of admission she had taken an enema, and, while this wa., running 
Lo the rectum, she suddenly e.xperlenced an e.xcmc.ating pain i„ 
quadrant of the abdomen. The enema tip was mimcdiately withdrawn, „„d „ 
Tall part of the enema expelled. The pain continued unabated until ad.„i.,l," 
to the hospital. On physical examination the « 

temperature of 99.S“; pulse, 120; and respirations, -O. blood pre.,s„,„ 
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and their persistence after considerable neeii ?• symptoms 

lead one to consider possibilities other should 

laboratory tests are of little value • x-rar stx' r ^Routine 

eiiee or absence of foreign bodies and n»»„ ' “ showing the pres- 

gree and points of questional distention 
use of a barium enema at times seems r’atiomi • 
foration is present, it is obviously eoutraimUeatZ n ^ 
occasion we have observed its spill into the -4 
Treatment is determined by the accuracy Tnd TZ 
The subacute perforation and the acute perforatio ' 7 

age and localizing peritonitis are best treated conserv?? ^«wded leak- 
interference being reserved for control of obstruct' operative 

abscesses. Attempts at closure would seem to b?^^ 
perforations without evidence of localization, sucl? bi acute 

and those due to foreign bodies,- even in these instanc 
of the damaged segment is often ivise. Perforations^chi 
not permit accurate closure, because of the marked in?^ ciisease do 
tion about the opening. In these, some type of exterior’ 
cated unless mesenteric shortening and adhesions are sucli^^^' 
manipulation is necessary. Drainage to the daniao-ed much 

or without colostomy above, may then be the method 
lostomy, performed without exploration or any iiandlin..- 
forated segment, has resulted in recovery and i.s probabFv? 
dure of choice, particularly if one i.s unable to clo.se the pei? 
Unfortunately, inaccurate diagnosis often leads to cxploi-afjQ,, 
ther peritoneal contamination, which turns a desperate 
one utterlv hopeles.s. 


AVe wish to express our UiiinS.s to Dr. Peter Ko.si anil JJr. I'lililj, 
use of the reports of their cases. 


for the 
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at the same time cause dyspnea, miosis, bradycardia, and lowered blood 
pressure. All of these effects are manifestations of an equal stimulation 
throughout the entire parasj'’mpathetie division of the autonomic nervous 
system. Moreover, doses of phj^sostigmine sufficient to stimulate the 
parasi^rapathetic terminations also act as decided irritants of the spinal 
cord and the brain (ascending stimulation), bringing about strychnine- 
like convulsions. Although an efficient stimulant of the intestinal mus- 
culature, the simultaneous induction of the other and unwanted effects 
forces dismissal of physostigmine as a practicable remedy for intestinal 
atony. 

Aesehlimann and Eeinert, folloiving an investigation of synthetic 
physostigmine-like compounds, reported that the dimethylcarbonic ester 
of 3-hydroxypheiiyl-trimethyi-ammoniuin-methylsulfate exerted a pro- 
nounced stimulating influence on the intestinal musculature without af- 
fecting other tissues or organs innervated by the parasympathetic system 
nearly so markedly. Since their report in 1931, a number of investiga- 
tors have confirmed these findings. The drug has been used clinically 
for several years for controlling disorders due to parasympathetic de- 
pression and more recently for treating myasthenia gravis and is mar- 
keted under the name of prostiginin. 

The chief use of prostiginin has been in the field of surgery for the 
correction of intestinal atony ivith abdominal distention. The prophy- 
lactic use of prostiginin, i.e., before the onset of abdominal distention, 
was first reported by Beck in 1932. He administered 1 c.c. doses of the 
1 :2,000 solution by subcutaneous injection, which is also the strength and 
dose employed in the corrective treatment of established distention. 
Within the past few years, however, 1 c.c. doses of a 1 -.4,000 solution of 
prostiginin have been advocated for prophylactic or preventive treat- 
ment, reserving the stronger solution (1:2,000) for corrective treatment. 
Itfore frequent administration of the drug over a period of time (a more 
suitable schedule for prophylactic treatment) is possible with the 1 :4.000 
solution and at tlie same time the total amount of tlie drug administered 
is not increased. 

Uznamski was one of the first to report on the use of prostiginin projiliy- 
lactic (the 1:4,000 solution) and his report was soon followed by that of 
Ilendler and a lunnber of other investigators. Harger and Wilkey de- 
parted from the eu.stomary teclmhiue of medication in the prophj-iactic 
treatment and recommended that treatment be started immediately at 
the conclusion of operation and not preoperatively. They reported very 
■satisfactory results from the employment of this method. 

Eeview of the literature and survey and analysis of 131 case records 
laid demonstrated that the incidence of iiostoperativc distention is sur- 
prisingly high and that the measures commonly employed achieved far 
from satisfactory results. Tlie neurogene.sis of intestinal atony, the fir.st 
event in the chain of plienoniena leading to abdominal distention aiid 



the treatment op postoperative ABDOMIN-iL 
distention with PROSTIOMIN 

Everett J. Gordon, M.D, New York, N. T. 

"ir ”7 i-e «.ed as .„o 

.noas with aMomi„;i Ss 

lo».i„8 operation pai-tilSv ^ “ »“ ?“««■'* &1- 

by one on any combination of the folEoTctariTfra””^’ ^ f 
tMn, (b) debilitation due to the disorder re! . of opera- 

metabolic alterations incidental to sni-o-ieil operation, and (e) 

percentage of surgical eases the inte In a substantial 

to give rL to j? -t -ffioiently marked 

does not necessarily indicoate normal StestinM toL "5 
more probably that the intestinal atony is not cev • * ^ POMstalsis but 
distention. The premise that intestinal atonv de o^^ough to result in 
sm-gical patients finds support 

which IS of identical origin (parasympathetic depressim!) aiM 
identical factors, is an anticipated event, hence the routine orde! for 
catheterization p.r.n. postoperativeljE ® 

Postoperative abdominal distention is one of the most perpleMim nrob 
lems of the postoperative period. The voluminous literature on ite man' 
agement alone is adequate comment on the dissatisfaction with Th 
feetiveness of the measures commonly employed for tlie relief o,- nn„f, i 
of this disorder. The incidence of distention, also discussed at leno-th h i 
voluminous literature, is not well agreed upon. ” 

In view of tliese circumstances, the case records, selected at random 
of 131 surgical patients who had been treated by the usual mrasures foi- 
controllmg intestinal and bladder atony, hence postoperative distention 
and urinary retention, ivere reviewed and analyzed. In tJieso cases al- 
though the therapy included all methods of treatment described in Vjie 
literature, such as enemas, insertion of a rectal tube, duodenal siphonan-e 
of gas through a nasal catJieter, and the adniinistration of analgesics am] 

„ I, the incidence of distention was found to bo 

high 


I iiasai caineier, aiiu iiic aa/iuniscranoii ol analgesics ami 
autonomic drugs, the incidence of distention was found to be siirprisimdv 
igh. 

Since intestinal atony, the basis of postoperative distention, is due to 
irasyinpathetic depression, a cholinergic drug seems (he ra/ion-d 
medy for jiostoperative abdominal distention. Phy.sostigniine (eseriin.) 

mid nnnp.ni* libeK- I’einodv rffiu-over 1 lioraiioiil fo tlfiuou 


parasj’...,.„ 

remedy for jmstoperativ 

would appear a likely remedy. However, IherajietUie iloses, i.c 

ficient to increase the tonicity and contractility of the giit miisculatiuf. 


Heceivcil for publi'catJoii, Xovenibcr 17. IfKIO. 
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iiig the first six postoperative days is sJiown in Fig-. 2, as well as tlie 
percentage it constitutes of the maximum possible distention (extreme 
or degree 3 distention each of the first six postoperative days). Fig. 3 
also pertains to only the distended eases, control or prostigmin-treated, 
and sliows the distribution of the distended cases according to the degree 
or the severity of the distention, in each operative group and in the 
total number (all types of operations). The shaded area represents the 
volume of actual distention in all eases developing this disorder com- 
pared to the maximum distention possible (represented liy the entire 
area, shaded and unshaded) in the.se same cases. 



Fig. 1. — Incidence of distention. 
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Fig. 2, — Sevd jty of Oistention. 


These charts .show that abdominal di.stenlion is a common imstopera- 
tive complication in cases not receiving prostigmiu and, moreover, that 
liie distention which develops is mucli more pi-onouneed than in the 
prostigmin-ti-eated cases. Although the iujeetion of 1 c.e. of prostigmiu 
prophylactic at intervals of four, six, and oiglit lioiirs or longer reduced 
the incidence of distention compared to that in the control cases, the 
I'cduction was not as great as desired. It was believed that further ro- 
dnetion could be obtained by adju.sting the dosage, and, by the trial- 
and-error method, the most effective treatment was found to lie tlie in- 
ject ion of 1 c.e. of prostigmiu prophylactic every two hours until a total 
of -six doses had been given. The lirst do.se must lie injected immedi- 
ately at tlic conclusion of o[)crath)ii or as soon as the jiaticnt has been 
returned to ins bed. The use of prostigmiu in this fashion maintains 
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the basis of the disordei'. indientp#9 

cholinergic drug was tlie rational remedy ’'f stimulant or 
1-ostigmin, in pharnnmologic data, 

properties: virtually seleetivc mi- , the requisite 

stimulation of the parasympathetic stimulation, i.e., marked 

and much less influence on the othci ' abdominal cayitv 

The clinical vJnTZ I«‘'«s.vmpathetic terminations. 

gated in ninety-eight 0.050^ ^'rh” therefore investi- 

others was tried first but it w-is f ^ 1 schedule reported by 

and eyentually doses were adminlttJd ^ f 
evaluating the drug, the disorder necessitatL T ° 
anesthetic, the general condition of the patient ™ ^ 

and postoperative narcotic medication all were t / P^eedure, 

On the basis of the operation, the plttl ^ eonsiderntion. 

groups: (1) appendectomies. (2) cholecystectl^f ^ 
tor gynecologic disorders, and (4) hernioi-rhapres ih laparotomies 
mg was applicable in tlie 131 cases whose 7 ^ 
analyzed. These cases were therefore used as control ' ' " 
prostigmin was not used. The cases treated J 
lactic were further divided into two sulio-rouns- V 
prostigmin at four-, si.x-, and eight-hour or longer inter'" " 
treated with prostigmin at two-hour interyahs? Tn t?' n!' 
the first dose was usually giyen immediately at ti.o 
tion while the patient wa., atili in a,,rpe,w ofte . 
been returned to his bed. 1*® had 

The objectiyc appraisal of abdominal diste7ition i. n ^ . 
vice of using tlie xiplioid cartilage as a huulmarl- i, 
position and ready accessibility (lienee, minimal dlstm.l""'’^’ 
tient) was finally resorted to, and the degree of I”*' 

the relation of the surface of the elevated nhdomm 
With due regard to the fallacies which creep ij)fo <?artilage. 

recording based on personal aiipraisal, the degrees of mmierieal 
given the following values : 0, no disfeiifioii; 1, mij,] di.sfetu 
crate distention; 3, extreme distention. In oaeli ca.se the' e?'""' 
teiition on each day was given a single jioint value, i o q 
corded during the period of the lii-st .six postoperative days " ' ’ **''*^^ 

For ease in eomi)ari.son. the data obtained from .study of 
and control ea.ses undergoing the four types of opm-afio/'i.s- w> |*''^‘‘*‘'d 
The ineidenee of di.stentioii on a percentage liasis iji 1 *' >i*rted, 

. * **i'.*/i of tho -f* 

types of operations is indicated in Fig. 1. Only the control -ijid """ 

tigmin-treated patients developing distention wei-e fimsidored ' 

paring Fig. 2. The amount of distention whieli actually I"*' 

L ‘ '^''^urred dnr- 

•The majurily of the ijativnLs the .-tihly were fr.w., .. 

wanls of the Hinerk'eney lluspitah \\':i>hhml*m, if. i\: n fmv wa re 
of Dr. i-Mwura A. Cafritz who.-.o ct>n^tant help nml xiUvtce tnutle ihl.« i>'Ul4.nt.M 

po'talhh- 
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ui-inary bladder atony, this result could be anticipated. The effect of 
prostiginin in urinary bladder atony will be the subject of a sepaiato 
report ; however, it may be mentioned that catheterization was required 
in 15 of 81 appendectomies in which prostigmin was not used ; whereas 
it was necessary in only 4- of 47 appendectomies in which prostigmin 
was used. 

The use of morphine and other opiates pre- and postoperatively in 
both control and prostigmin-treated eases apparently had no effect on 
the incidence or severity of the distention. In almost every case mor- 
phine sulfate, 1/4 to % gr., was administered preoperatively and fol- 
lowed by one or two such doses postoperativety. Inhalation anesthesia 
(avertin, ether, ethylene, etc.), spinal anesthesia, or local anesthesia 
were also found to have no definite bearing on the incidence or severity 
of distention. 

In general the incidence of abdominal distention was higher in women 
than in men, and higher in negroes than in Caucasians. The incidence 
of postoperative distention and bladder atony was highest in negresses. 
The incidence and severity of abdominal distention and urinary bladder 
atony are directly proportional to the amount of visceral manipulation 
occurring during the operation. 

The contraindications to the use of prostigmin arc determined by the 
answer to the question whether maintenance or stimulation of intestinal 
tone and peristalsis will or will not extend and aggravate the surgical 
disorder and its complications. For example, stimulation of intestinal 
tonicity and peristalsis is certainly contraindicated in intestinal obstruc- 
tion until the obstruction has been corrected. The use of prostigmin 
in instances of localized inflammatory lesions anywhere along the gastro- 
intestinal tract should be deferred until the acute stage of the inflam- 
mation has been passed. In generalized peritoniti.s the extent and the 
virulence of the infection must determine whether maintenance of in- 
testinal tone will spread the infection or whether maintenance of nor- 
mal intestinal function will improve the tissue vitality and the resist- 
ance to spread of the infection. 

The benefits derived from the use of prostigmin are not confined to a 
reduction in the incidence and the severity of abdominal distention. 
Maintenance of normal or approximately normal intestinal function 
also benefits the patient through increased rest and freedom from pain. 
Tlie likelihood of wound infection may also be decreased because of 
les.sencd tension on the sutures. Finally, catheterization ivitli its ri.sk 
of urinary tract infection is le.ss frequently necc.ssary. 

Without doubt, tlicre is a connection between surgical shock and post- 
operative inte.stiual atony eventuating in abdominal distention. This 
connection is .suggested by the important role of tJic sympathetic divi- 
sion of the autonomic system which has been discu.sscd at length in the 
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o})taiiis optimum results as well. Injections of prostigmin prophylactic 
at four- to six-hour or longer intervals, even though continued over a 
period of three to four days, are inadequate treatment. For optimum 
results the injections should he given at two-hour intervals for six doses. 

If abdominal distention should develop after tlie propliylactic injec- 
tions, it can lie readily controlled by the immediate administration of 
1 c.e. of prostigmin regular, 1 ;2,000 solution, repeated two to three times 
at one- to two-hour intervals. Fifteen minutes after the first injection, 
the i)atient should be given a small glycerine enema ; a small rectal tube 
.should be inserted fifteen minute after eacli succeeding injectiozi. Few 
cases fail to respond to this treatment, jzrovided it is instituted at the 
first sign of distention. 

In reviewing the clinical records, it was noted that in cases in Avhich 
prostigmin was not used maximum distentiojz occurred on the third 
postoperative day. This circumstance suggests that prevention of post- 
operative distention maj' best be obtained by admini.stering the prophy- 
lactic course of injections on the second postoperative day. 


SUM.MAUY 


The incidence of postoperative distention izi two series of surgieal 
cases was investigated and the results in one series obtained from the 
use of a cholinergic drug for controlling the disorder compared with the 
results obtained from other methods employed in the other series. One 
series of 131 patients served as controls, the other series of 98 received 
prostigmin prophylactic, tlic 1 .4,000 .solution. Both series were divided 
into four groups according (o the type of operation : 328 appendectomies, 
18 cholecystectomies, 49 gynecologic laparotomies, and 34 hernior- 
rhaphies. The prostigm in-treated series Avas further divided into tAvo 
.subgroups; (a) 44 patients who received 1 c.e. injections of the drug 
liostoiieratively at four-, six-, and cight-liour or longer intervals over a 
period of (iiree days, and (h) 54 patients Avho Avere given 1 e.c. injec- 
tions of ])rostigmiu izrojiliylactic at tAvo-hour intervals until six doses 
had l)cen admini.stercd, starting immediately at the couelusiou of 
operation. 


Of the 128 appcndcelumic.s, 81 Avere control cases, and distention de- 
veloped in ;17, or 70.4 per cent; in 21 ])rostigmin Avas injected po.st- 
ojjCfatively at intervals of four liouiAs or more (.'scliedulo A) and disten- 
tion devclo[u'd in 12, or o7.2 per cent; in 2G ]U'ostigmin Avas injected 
posloperatively at Iwo-honr intervals for six doses (Sehcdnlc B) and 
distention ajzpearcd in 4, oi- 1.5.4 per cent. Of the 18 eholccystcctomics. 
10 were control cases and (li.stention <U*vcIopcd in 10, or 100 per cent; 
in .5 pi'o.stigmiu was admini.stercd according to Schedule A and disten- 
tion apiH'arcd in 3, or (io ]ier cent; in :3 prostigmin was administered 
Accoivling to Schedule I> ami distention did not develop in aiiA’ ease. Of 
U.e 49 gyueeologie laparotomie.s. 20 were control ea.se.s and' dlsteiition 
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litcratiu'e pertaining to surgical shock, Kcccl, in liis recent report on 
surgical shock, states: 

“In 1933, Norman Freeman, Am. J. Physiol., 1933, 103: 185, called 
attention to the pain factor in the production of shock, and with his 
experiments proved that when the nerves from the traumatized areas 
were severed, the shock was greatly reduced. He further showed thaf 
the sijmpatheticoadrenal systetn was quickly affected in shock, causing 
vasoconstriction of all vessels in the body e.xeept those of the heart ami 
.skeletal muscles. 

“In 1925, Gannon and Britton, Ergebn. d. Physiol, 1925, 72: 283, 
demonstrated the fact that animals manifesting sham rage secreted an 
abnormal amount of adrenalin into their own blood streams and devel- 
oped the clinical shock syndrome, reducing the amount of blood in the 
current circulation Avitli falling blood pressure, and at the same time 
producing constriction of tlie cutaneous and splanchnic blood vessels-, 
with dilatation of those in the skeletal muscles. 

“Freeman further demonstrated that the continuous injection of 
adrenalin into animals over a period of two hours lowered the blood 
volume as much as 27 per cent and produced the shock sjmdromc,’’ 

In the light of these views, the nervous mechanism in both surgical 
shock and postoperative abdominal distention is somewhat the same: 
namely, an autonomic imbalance with a shift in the control of the vege- 
tative processes toward the sympathetic side. In abdominal distention 
this is brought about by ijaras.mnpathetic depression and in surgical 
shock by sympathetic stimulation. In both disorders, however, an 
autonomic imbalance with a preponderance toward lieightened sympa- 
thetic activity is the basic derangement. 

Preventive treatment of postoperative abdominal distention, there- 
fore, may also be preventive treatment of surgical .shock. The use of 
the cholinergic drug, prostigmin, obviously retards the development of 
an autonomic imbalance and para.syinpathctic stimulation effectively 
counterbalances excessive sympathetic activity. 

Although all siu’gical patients do not develop abdominal distention, 
the routine employment of a [ireventive or prophylactic for this dis- 
order is justified until or nnles.s tlie meams are discovered by which the 
patients that will develoji po.stoperative di.stention can be dift'erentiated 
in advance of operation from tlio.se tliat will not. Oj)ei-atiou.s necessitat- 
ing coms-iderahle disturbances of the vi.seera are inevitably followed hy 
some degree of distention. Pro.stiginin will do no barm in case.s not 
actually requiring such medication and Is decidedly beneficial in tliose 
cases that would become distended without its help. 

Optimum results can he obtained without adinini.stering pro.stiginin 
preopei’atively. The postoperative administration of a propliyiaetie 
course of prostigmin injections not only reduces (he mimher of h\-po- 
dei’mic injections, hence aunoyauee of and e.xjicn.se to the patient, hut 



GORDON: I'OSTORKRATIVE ADDOJUX-U. DISTENTION 


693 


obtains optimum results as well. Injections of prostigmin prophylactic 
at four- to six-hour or longer intervals, even though continued over a 
period of three to four days, are inadequate treatment. For optimum 
results the injections should lie given at two-hour intervals for six doses. 

If abdominal distention should develop after the prophylactic injec- 
tions, it can be readily controlled by the immediate administration of 
1 c.c. of prostigmin regular, 1 :2,000 solution, repeated two to three times 
at one- to two-hour intervals. Fifteen minutes after the first injection, 
the patient should be given a small glycerine enema; a small rectal tube 
.should be inserted fifteen minutes after each succeeding injection. Few 
cases fail to respond to this treatment, provided it is instituted at the 
first sign of distention. 

In reviewing the clinical records, it was noted that in cases in which 
prostigmin was not used maximum distention occurred on the third 
postoperative day. This circumstance suggests that prevention of post- 
operative distention may best be obtained by administering the prophy- 
lactic course of injections on the second postoperative day. 

SUMMARY" 

The incidence of postoperative distention in two series of surgical 
eases was investigated and the results in one series obtained from the 
use of a cholinergic drug for controlling the disorder compared with the 
results obtained from other methods employed in the other series. One 
series of 131 patients served as controls, the other series of 98 received 
prostigmin prophylactic, the 1 -.4,000 solution. Both series were divided 
into four groups according to the type of operation : 128 appendectomies, 
18 cholecystectomies, 49 gynecologic laparotomies, and 34 hernior- 
rhaphies. The prostigmin-treated series Avas further divided into tAVO 
subgroups: (a) 44 patients who received 1 c.c. injections of the drug 
postoperatively at four-, six-, and eight-hour or longer intervals over a 
period of three days, and (b) 54 patients Avho Avere given 1 c.c. injec- 
tions of prostigmin prophylactic at tAA"o-hour intervals until six doses 
had been administered, starting immediately at the conclusion of 
operation. 

Of the 128 appendectomies, 81 Avere control cases, and distention de- 
veloped in 57, or 70.4 per cent; in 21 prostigmin Avas injected post- 
operatively at intervals of four hours or more (Schedule A) and disten- 
tion developed in 12, or 57.2 pci- cent; in 26 prostigmin Avas injected 
postoperatively at tAvo-hour intei-A-als for six doses (Schedule B) and 
distention appeared in 4, or 15.4 per cent. Of the 18 cholecystectomies, 
10 Avere control cases and di.steution developed in 10, or 100 per cent ; 
in 5 prostigmin Avas admini.stcrecl according to Schedule A and disten- 
tion appeared in 3, or 60 ])er cent ; in 3 prostigmin Avas administered 
according to Schedule B and di.stentiou did not develop in any ease. Of 
the 49 gynecologic laparotomies, 20 Avere control eases and' distention 
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appeared in 14, or 70 per cent; in 14 prostigmin was administered ac- 
cording to Schedule A and distention appeared in 10, or 71.5 per cent; 
in 15 prostigmin was administered according to Schedule B and disten- 
tion developed in 5, or 33.3 per cent. Of the 34 herniorrhapliies, 20 were 
control cases and distention developed in 14, or 70 per cent ; in 4 prostig- 
min was administered according to Schedule A and distention developed 
in 3, or 75 per cent; in 10 prostigmin was administered according to 
Schedule B and distention did not develop in any case. 

In the control series (all four types of surgical patients), 72.5 per 
cent (95 or 131 eases) developed distention. In the prostigmin-treated 
series, of the group receiving tlie drug at intervals of four hours or 
more, 63.6 per cent (2S of 44 eases) developed distention; of the group 
receiving prostigmin at two-hour intervals for a total of six doses, 16.7 
per cent (9 of 54 eases) developed distention. 


CONCLUSIONS 


1. More or less marked postoperative abdominal distention develojis 
in the majority of surgical patients. 

2. Intestinal atony, the basis of postoperative abdominal distention, 
is caused by depression of the pai'asympathctie division of the autonomic 
nervous sj'stem. 

3. Trauma during operation, debilitation caused by tlie disorder neces- 
sitating operation, and the alteration in the metabolic processes inci- 
dental to surgical anesthesia are important factors in depression of the 
parasympathetic system. 

4. Failure to obtain satisfactory relief or control of postoperative 
abdominal distention with the measures commonly employed is prob- 
ably due to the fact that tliey have no effect on the parasympathetic 


system. 

5. Prostigmin, a parasympathetic stimulant or cholinergic drug, was 
selected for the treatment of po.stopciatire abdominal distention because 
in the dosage required it effectively .stimulates the parasympathetic 
terminations in the abdominal caiitj and has little or no influence upon 
(he parasvmpathetic tenninations clseuhcie in the body of clinical im- 
portance in the problem of abdominal distention. 

6. Since there is no means of dift'erentiating the .surgical ca.ses in 
which abdominal distention will devcloj) from those in which it will not, 
the prophylactic or preventive use of a cholmergie drug is justifiable and 
preferable to its corrective use; i.e., withliolding the drug until abdom- 
inal distention becomes nianife.st. Patient.s who would not reriuire the 
use of a cholinergic drug are not harmed by prophylactic treatment 
with prostigmin and postoiierative abdominal di.slention i.s rnoiv easily 

provented than treated. i j • , 

7 The incidence and severity ol postoperative ahdoni.mil distention 
was' reduced in ea.se.s in which I I'-c. of prostigmin methyj.suifate f stfJOO 
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solution (prostigmin pvophyiaetie) was injected subcutaneously at inter- 
vals of four, six, and eight hours or moi'e over a period of the first three 
postoperative days. 

8. Adjustment in the dosage sclieduie for the prophylactic use of 
prostigmin markedly reduced the incidence and severity of postopera- 
tive abdominal distention, compared to these same factoi*s in the conti'ol 
eases and in the cases receiving prostigmin prophylactic at intervals of 
four, six, and eight hours or more. 

9. The most effective technique for the use of prostigmin pi’ophylactie 
was found to be the subcutaneous injection of 1 e.c. of the 1 :4,000 solu- 
tion at two-hour intervals until a total of six doses have been given. 

10. The use of prostigmhi prophylactic, 1 ;4:,000 solution, is indicated 
in all surgical cases except those in which there is intestinal ohstruetion 
or an extensive and virulent infection of the peritoneal cavity. 
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EFFECT OP COLCfllCIiYE ON IIUiMAN CAECINOxVA 

Lindon Seed, M.D., D. P. Slaughter, M.D., and L. E. LiitARzr, Jf.D.. 

Chicago, III. 

(From the Department of Suryerp, nniversitp of Jllinoix Colleyo of JUdieiiteJ 

T N^^ESTICtATIONS of the effect of colcliieine as a mitotic poison began 
A Avith the observation of Amoroso,* who noted that in patients avIio had 
gout and carcinoma and ivere treated Avith colchicine and irradiation 
simnltaneonsly the tunioi’s regressed more rapidly than nsual. After 
this observation, Lndford- found that colchicine added to tissue cultures 
in dilutions of 1 .-500,000 to 1 .-100,000,000 caused an increase in the num- 
ber of mitotic figures, A\'hieh resulted primarily from accumulation of 
arrested mitosis rather than from stimulation of mitosis. He found that 
in viA'o the most e.xtensive accumulations of mitosis occurred in t!ie crypts 
of the small intestine and in rapidly growing tumors. Such accumula- 
tions Avere also numerous in bone marrow, lymphoid tissue, and hair 
follicles. He observed that Avith small do.se.s mitotic recovery was rapid; 
with larger doses the arrest of mitosis pei-sisted longer; and, if the ne.xt 
injection Ai-as made before all the cells arrested in mitosis had been alile 
to complete division, tlie action Avas cumulative, cell destruction fol- 
loAA'ed, and, if the action was prolonged, the animal died. His exiilana- 
tion of the effect is a.s folloivs: ‘‘One of the chief causes of this type of 
abnormality would appear to lie the alteration in the colloidal state of 
the chromosomes so that (he siilit Iiah'cs of eacli chromosome stick to- 
gether Avhen they Avould normally separate. Tin's may result in a con- 
siderable increase in the time required for .separation of (he split halves 
of the chromosomes. Some split chromosomes fail to sepai-ate altogether 
and do not become incorporated in either of the daughter nuclei hut form 
minute accessoiy nuclei. (Jthers jia.ss undivided into one or other 
nucleus and result in abnormal chromosome numbers.” The last phe- 
nomenon has been applied to the liybridizat ion of j)lan(s and is n.scd to 
produce neiv plants of abnormal chromosome numbers.* 

Hits, Kirschbaum, and Strong* Jiave reviewed (he literature eoneern- 
ing the effect of colchicine on animal tumois. They found temimrary 
inhibition of a lymphoid tumor in a inon.se. .V t'ew investigators liave 
obtained beneficial effects and even eui-e.s in eases of animal tumoi-s; 
othei-s have found little, if any, benefit. Onghterson and his co-workers' 
reported that, of fifteen imtients with carcinoma to whom eolehieine was 
given, eleven showed definite arrest of mitosis in mctapluise as eomjiared 
to control biopsies. 

If colchicine stops division of cells in mela;>lia.sc. such an effect would 
appear to be useful in the treatment of mal.gnanei.s |„. 

If irradiation is more destructive to dividing ceils, and if (In, division 

for publlcsttoc. .Vovoinbtr X VJSX 
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of ceils could be even temporarily stopped by colchicine poisoning, the 
effect of the radiation might be increased. Ludford- has shown that the 
more rapidly growing colls are more suseeptilile to colchicine poisoning. 
On this basis we decided to try the combined effect of irradiation and 
colchicine on human carcinoma. We did not have much information 
concerning the effect of the drug alone on human carcinoma ; therefore, 
we planned first to determine its effect by administration in toxic doses 
to patients with inoperable carcinoma. We obtained some surprising 
results, which are the suliject of this paper. 



Fig:, 1. — (Case 1.) Photomici ograph showing section ot aCenoniedulIary carcinoma of 
tlie breast before treatment. 

RKPOKT OP CASES 

C.V.SE I.—L. W., a 57 yoar-olcl white woniuu, \v:is ailinitteil to tlie liospitnl on 
Feb. 2, witii a diagnosis of inoperable ulcerating adenocarciuoniu of the right 
breast witli axillary inetastases. In February, 193S, she noticed a lump about the 
size of a hazelnut in the right breast. In about four months it had gronm and 
ulcerated through the skin for an area about 4 cm. in diameter. At the same time 
a \uvup appeared in the axilla. The muss in the breast and that in the axilla 
continued to grow, and with the increase in growth alie developed increasing pain 
o\er the shoulder, down the arm, and into the lingers. Jji Jauuarv 1930 the 
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(Fig. 1). On Feb. 9, 1 ,„g. „f .-oiehieino wa.. given 'intramu?,",'"'*, '-^east 

solution eontaming 1 mg. j.er enbie centimeter). ri,h an.) .a, , of a 

"'to o‘'t!*e>- the tJeitoi.J or , """'''ng injection's 

tl.e minor. .\II injection.. iir'oaoc'T ' 

.vl I<v .'orcne.'.s hmting tnentv.c....*^' . '"oilernfe pain 


w.-re given intramii..ciilarlv, into either the tJeitobJ or glmoai "'‘‘"""'g injections 
tions acre given into or near tl.e minor. .\II injectiom. ,,ro,| Ao i„jee. 

at the time of injection, foijoivc-l I<v .'orcnc.'.s hosting Inciitv-f ""aWnfe pain 
On Feb. T, 9 mg, of colchicine a.-m given. There aaa no ^'O'lr.s. 
the pain in the region of the .'Imiiiacr ua,. incrc.T5ca. '-'b-ft e.xeept that 
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Ott Peb. 9, 4 mg. of colchicine -ivas given. A biopsy specimen taken from an 
area contiguous to the first showed marked destruction of all tissue elements, with 
cytolysis and pyknosis of nuclei (Pig. 2). The stroma showed necrosis with dis- 
appearance of cell structure. The reaction was purely degenerative, without evi- 
dence of inflammatory reaction or attempt at repair. 



Fig. 3. — (Case 1.) Biopsy section after injection of a total of 21 mg. of colchicine 
in eleven days, showing further degeneration. The tumor cells show bizarre atypical 
forms. There is beginning round-cell inflltration into the remaining reticular struc- 
ture. 

On Feb. 10, 7 mg. of colchicine was given. Twelve hours after this dose, the 
temperature rose to 101° F. and the pulse rate to 120. The patient was nauseated, 
and vomited several times. Vomiting continued during the night, and in the morn- 
ing 1,000 c.c. of 10 per cent dextrose solution was given intravenously. On Feb. 
12, she was still ill; the temperature was 100,S° F. Another 1,000 c.c. of dextrose 
solution was given intravenously. The next day she was still nauseated and vomited 
occasionally. On Feb. 14, the leucocyte count was 4,000 per cubic millimeter. 

Ou February la, 7 mg, of colchicine was given. The leucocyte count was 1,200 
later in the day. The next day the patient was nauseated and took nothing by 
moutli. There was marked prostration. She was given 3,000 c.c. of fluids intra- 
venously and 500 c.c. of citrated blood. The leucocyte count was 1,100. 

On Fell. 17, it seemed tiiat the large ulcerating area had increased in size and 
exuded a move watery discharge in greater quantity. The surface had changed 
from bright rod to dull gray. Another biopsy specimen was taken, which 
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Ou Feb. 2C, the hair on the aealp suddenly began to full out in large handfuls, 
and in four days the patient was almost completely bald. The tumor in the breast 
and that in the axilla began to shrink with rather startling rapidity. The pain 
in the region of the carcinoma, which had required daily use of codeine for relief, 
disappeared. 



Fig. 5. — (Case 1.) Appearance forty'two days after beginning of treatment. The 
crater following sloughing of the tumor has begun to epithelialize. The skin metastases, 
formerly small hard lumps, now appear only as smooth discolored areas. The axillary 
mass is much smaller. 

On Feb. 2S, 2 lUg. of colchicine was given. 

By March S, the entire mass had shrunk to about one-third its original size. Both 
the breast tumor and the axillary mass were now movable. The arm could be 
abducted easily. 

On March 10, 2 mg. of colchicine was again given. On March 20, the primary 
tumor and the mass in the axilla were much smaller (Fig. 5). 

On March 27, 4 mg. of colchicine was given. In the past two weeks there had 
been little change in the size of the tumor. The ulcerating area was contracting; 
the epithelium was growing in from all sides until it was now about one-half its 
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Colchicine was adiuinisterccl by deep intramuscular injections in the following 
dosages: 2 mg. on Feb. 24, 1939; 4 mg. on Feb. 26; and 6 mg. on Feb. 27. 
After the last injection the patient became nauseated and developed diarrhea, 
severe prostration, and, later, vomiting. The temperature rose to 101.5 F. 

On Feb. 28, the leucocyte count, which had been 10,600 per cubic milli- 
meter, dropped to 6,800. The differential count was as follows: polymorphonuclear 
neutropliiles, 27 per cent; stab forms, 50 per cent; lymphocytes, 19 per cent; 
monocytes, 1 per cent; eosinophiles, 3 per cent. 

Another leucocyte count, on March 1, was 1,950 and showed marked leucopenia 
and a sliift to the left, with the appearance of metamyelocytes in the blood stream. 
The differential count showed polymorphonuclear neutrophiles, 27 per cent; stab 
forms, 40 per cent; lymphocytes, 23 per cent; monocytes, 1 per cent; metamyelo- 
cytes, 8 per cent; eosinophiles, 1 per cent. 

On March 2, marked prostration was present. The blood pressure was 84/51. 
Intravenous fluids and blood transfusion wei’e given. There was marked increase 
in the bleeding time, as shown by prolonged bleeding from intravenous needle 
wounds. In one instance bleeding continued from a needle puncture for one and 
one-half hours. The patient died, apparently from severe prostration, with a 
temperature of 103° F., three days after the last injection and after a total of 
only 12 mg. of the drug had been given in seventy-two hours. 

As the autopsy findings in this case and in Case 3, in which death occurred 
during treatment, will be presented in detail elsewhere, only the pertinent findings 
will be mentioned here. 

Histologically, the tumor of the right breast presented the typical features of 
a scirrhous duct carcinoma, in which the tumor cells frequently showed degenerative 
changes, especially prominent in the nuclei. Mitotic figures were not infrequent, 
but none had progressed beyond the metaphase. The stroma was edematous and 
showed hyaline degeneration. There was definite degeneration as compared to 
the original biopsy specimen. Clumps of tumor cells were found in the lungs. 
There was nuclear degeneration in all the iiarenchymatous organs, more especially in 
the liver; hyaline degeneration of skeletal muscles; increased mitosis, with evi- 
dence of degeneration in the form of chromatin fragmentation; myelin degeneration 
of the peripheral nerves; and hypoplasia of the bone marrow. 

Case 3. — H-. B., a 44-year-old negro, had a history of rectal pain, altered bowel 
habit, and bloody stools for the previous six months. Although he had lost 40 
pounds (IS kg.) in weight, he was still in good physical condition. There was a 
hard, fixed carcinomatous tumor in the rectum, beginning at the mucocutaneous 
border and almost completely encircling the bowel. Biopsy revealed a gelatinous 
adenocarcinoma. 

Colchicine was given intramuscularly as follows: 2 mg. on Feb. 23, 1939; 
4 mg. on Feb. 24; 6 mg. on Feb. 25; 8 mg. on Feb. 26; and 8 mg. on Feb. 27. 

The patient was unaffected until Feb. 25, when he complained of increased pain in 
the rectum, accompanied by rather severe diarrhea. On Feb. 27, the temperature 
ro.se to 100.5° F. and continued intermittently elevated throughout the course. On 
Feb. 28, the patient felt tired and weak; the radial pulse was barely palpable, and 
he was obviously very ill. Intravenous fluids and supportive treatment were given, 
but he continued to be weak. On March 2, he was unable to get out of bed, and 
on March 4 developed signs of bronchopneumonia. A roentgenogram of the chest 
showed evidence of bilateral bronchopneumonia. The offending organism was type 
7 pneumococcus. Oxygen was administered nasally and 100,000 units of tj-pe 7 anti- 
pneumococcus serum were given. The patient became progressively worse and 
expired on March 7, with a high temperature and in a violent delirium. As in 
Case 2, profound leucopenia, with a shift to the left, developed, from which partial 
recovery had occurred at the time of death (Table II). 
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Autopsy revealed bilateral confluent bronchopneumonia. The carcinomatous proc- 
ess was confined to the rectum. The histologic appearance of the tumor was that 
of a colloid carcinoma in which large tumor cells were scattered irregularly through 
accumulations of mucinous material. Mitotic figures were rare. Little change 
was noted in the histologic appearance as compared to the original biopsy. The 
lungs showed bronchopneumonic areas in wdiich the exudate was composed prin- 
cipally of polymorphonuclear leucocytes. There were hemorrhage and a diffuse 
infiltration of polymorphonuclear leucocytes into the tissues about the tumor. There 
were several hemorrhage ulcers of the cecum measuring up to 1.5 cm. in diameter. 
The cellular changes throughout the body were the same as for Case 1 except that 
the bone marrow showed a diffuse myeloid reaction. 



(Case 4.) Biopsy section fifty-eight hours after treatment was begun, a 
"^S.ha.vins been administered during that period. The numerous cells with 

.cytoplasm are so-called colchicine figures, 
in metaplu^e”*^^ degeneration. JIany mitotic figures are present, most of them being 


C.iSE 4. A. IV., a 54-year-old white man, entered the Research and Educational 
Hospital on Feb. 25, 193S. He had been well imtil one year previously, when 
re first noticed a swelling of the left side of the neck, which gradually became 
arger and later painful. In August, 1937, he entered the Cook County Hospital, 
where he received extensive high voltage roentgen therapy. The tumor regressed, 
but recurred, and further roentgen treatment was ineffectual. 

On admission to the Research and Educational Hospital, he had a large globular 
nia.s occupring the greater part of the neck, extending from just below the ear 
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ever toxic closes were administered. In this patient some of the elevation in tem- 
perature was due to the sloughing of the tumor, but some must have been due 
to the colchicine itself, for, as can be seen, it corresponded rather closely to the 
doses administered. The leucocyte count during this period varied from 12,o00 
to 5,350 cells per cubic millimeter. There was no polymorphonuclear leucopenia. 



Rig. 9. — (Case I.) Sloughing process four weeks after beginning of treatment with 

colchicine. 

Additional observations were as follows-. On March 4, the skin over the tumor, 
formerly pink, was cyanotic. On March 12, the tumor was more movable. On 
ilarch 21, the surface was becoming necrotic, and on March 24, a definite slough 
appeared (Fig. 9). On March 27, necrosis was progressing rapidly. The tumor 
was (Icbrided. It was found to consist of a cheesy mass of necrotic tissue without 
blood supply and without sensation. Almost the entire tumor could be scooped 
out easily, and the dissection was stopped only out of respect for the large vessels 
deep iu the neck. The sloughing pnoeess continued and left only a thin rim of 
live tumor at the periphery. The patient was ill and had a fever during this 
period. 

On April 12, the center of the tumor continued to slough out (Fig. 10). How- 
ever, the periphery began to extend with rather startling rapidity. From this 
point on the course was downhill, the tumor growing at what seemed to be an 
increased rate. 

On April 30, the patient died of cachexia. The leucocyte count during the last 
period remained above 20,000. Autopsy did not reveal the microscopic changes of 
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ducing' interference with certain normal functions of the cell, paiticu- 
larly growth, in such a way as to induce variation in the characters af- 
fected. He also stated that there is a certain degree of parallelism be- 
tween this growth-inhibiting power and tumor-producing capacity shown 
by radioactive agents and the carcinogenic hydrocarbons. AVe do not 
know definitely that colchicine is a carcinogenic agent, hut we assume 
that it is and that its effect is similar to that of the proved carcino- 
genic drugs. 

Prom the clinical findings in colchicine poisoning, such as the result- 
ing aplastic anemia and the loss of scalp hair, and from the autopsy 
findings of mitotic disturbance in practically all growing cells, it is clear 
that the drug is a powerful general mitotic poison. Although the rap- 
idly growing cancer cells are more susceptible to the poison, the con- 
comitant general toxic effect is much too great to expect any curative 
effect. If such a mitotic poison were taken up more or less specificallj’’ 
by the cancer cells, benefit might be derived, a hjqiothesis not beyond 
the realm of possibility. 


SUMMARY 

Colchicine was given in toxic doses to four patients with advanced 
carcinoma. Two of these died of colchicine poisoning, which was ac- 
companied by fever and by severe agranulocytic leucopenia, anemia, and 
a tendency to bleed, evidence of suppression of all the blood-forming- 
elements. In the other two patients there was histologic evidence of 
degeneration in the tumors within a few days and gross evidence of 
sloughing and absorption within a few weeks. In both patients the 
tumors, after the primarj^ regression, began to grow at an accelerated rate. 
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JIUSCHAT : CATHETER RE5I0VAL EROJI NEUROGENIC BLADDER i 11 

catheter in the postoperative period, was frustrated because of the 
complicating urosepsis. 

The question of when such an indwelling catheter should be removed 
with safety has not received the propei’ answer as yet. It is usually 
left to the discretion of an intern who will remove it whenever the “spirit 
moves him. ’ ’ It was never considered a problem since the urosepsis was 
blamed on the trauma of the inlying catheter itself and not on the pre- 
mature catheter removal. 
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Eig. 3. — Illustrating the cystometric improvement in a case of neurogenic bladder 
following spinal fracture. J, On admission; 2, in interval two weeks later; a. re- 
turn to normal with a bladder-wall pressure of 05 mm. ; safe time for catheter 
removal. 



IVe know todat"^ that the urosepsis present will not complicate the ease 
to any extent provided competent drainage is established and, what is 
more important, is maintained twenty-four hours a day. One must con- 
sider every possibility of a faulty extravesical drainage system inter- 
fering with a free and uninterrupted flow of urine. Catheter, tubing, 
position of patient, and height of bottle, etc., are important factors. We 
employ a catheter with two eyes (Eobinsou), size IS to 20 F., placed in 
proper position, immobilized by strapping to the thigh (Pig. 1), con- 
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AI. AIuschat, AI.D., Philadelphia, Pa. 

(From the Jlouiit Sinai Hospital and the University of Pennsylvania Medical School) 

T he PROBLEAI of the timely removal of an indwelling: catlietei' 
from an infected neurogenic bladder is a very serious one, since 
in-eeoeious removal may precipitate urosepsis with pyelonephritis and 
distant septic metastases. Such a catastrophe is often fatal and, if com- 
bated, it is only after a long siege of grave morbidity. Afany an excel- 
lent neurosurgical or other surgical procedure, requiring an indwelling: 



Kis. 1.— Sliowlng tho iinpoiUiiw of (l.vaUon of tho ciiUietei- with adhusivc tape 
to the tlilsh, thus rclieviuK' the iirilatinK woiKht and pull or the diaiiiafje tube to 
ihe bottle .-md pieventhu; It fro.u oonduB out. 
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After the insertion of the indwelling catheter, a cystometrograin is 
taken and the data vised for comparison with subsequent determinations, 
noting the progress of the recovery of the bladder-wall musculature. 
Only when complete recovery is indicated by the eystometer does the 
removal of the catheter become a safe and well-timed procedure (Fig. 
3). The maximal voluntary pressure (the voluntary pressure obtained 
when the patient strains to void on maximal filling of the bladder) is the 
first cystometric factor to improve and approach normalcy. The other 
two factors, namely, the first desire to void and the pressure curve, are 
much slower in improvement and still show abnormal readings after the 
patient is already able to void voluntarily. We, therefore, consider in 
this issue the maximal voluntary factor as the main criterion for catheter 
removal. Fig. 4 graphically demonstrates the improvement of the maxi- 
mal voluntary pressure in a postoperative neurogenic bladder over a 
period of six weeks. The safe period for catheter removal begins oivly 
after the pz’essure has returned to 60 'mm. Any attempt to remove the 
catheter before this pressure has been reaehed (unsafe period) may 
readily precipitate generalized urosepsis. Following this I'ule, we have 
been able to reduce our morbidities to a minimum. We feel that such 
handling of an infected neurogenic bladder, based on cystometric evi- 
dence, will greatly enhance the many neurosurgical and other proce- 
dures, eliminating a grave morbidity and manj^ fatalities. 
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neeted to a di-aiuage tube just long enough to hit the bottom of a drain- 
age bottle hanging from the side of the bed. Any e.xeess rubber tubing 
hanging outside the drainage bottle is cause for improper drainage. 
The amoimt of urine stagnated within this e.xeess volume acts as an ob- 
struction to tlie outflow and can be the cause of fever (Fig. 2). 

The infected neurogenic bladder differs greatly from an infected nor- 
mal one. It is more sensitive to ti'anma and reacts to tlie sliglitest in- 
crease of intracj'stie pressure. We, therefore, do not irrigate the blad- 
der proper, as we feel that the slightest distention of such a bladder will 
cause a septic shower. But avc do insist on dailj' or even tiviee daily 
washuig of the drainage tube from the catlieter to the bottle. We boil 
this drainage tube in a 10 per cent phosphoric acid CA'ery other day to 
remove the phosphate deposit which decreases the lumen of the tube, 
thus hindering drainage. 



AVc encounter three .situations alter the rtanoval of the iiuhvelliiig 
eatlieter: (1) eompleto emptying of the bladdm', (2) eomplete reten- 
tion with overflow, (3) fre<iuent voiding with re.sidual bladder urine. 
In the first two situations no i-caction will occur, jirovided one does not 
wait more than four houm for the n-in.sertion of the catheter if the pa- 
tient i.s not voiding. In the Last situation one must .•arefiilly .and fr-- 
nuently determine the ainonnt ot ri-siilual /irc.sent. It (his residual ex- 
ceeds 100 C.C., the rein.sertion of the e.alheler is i/tiper.ative. We waif 
until further re.sforation of function has oeeijiacd, otlna-wise a eontinned 
shower of iiaetcria will en.sne, <lnc to fna, went bladder coniraetiou.s. We 
7 .Ll that the fimimr of the catheter removal .has not l.av,- (o he h-ft to 

r'“ -■ "■■■ 

cystometer. 
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included in our study, very few were pregnant when first seen. The 
two hospitals from which the clinic patients were taken have no 
obstetrical out-patient departments. The patients for the most part 
presented themselves primarily for the relief of the veins or for symp- 
toms caused by the veins. This inequality between men and women 
would hear direct evidence to Sieard's" theory of the association of 
the ovarian endocrine system with the development of varicose veins. 
This fact might also help to explain the high incidence of veins de- 
veloping" in women between the ages of 40 and 49 years, a period of 
years corresponding roughly to the menopause. 

In considering predisposing factors (Table II), the classification was 
divided into primary and contributory causes. To explain, when a 
woman noted her varicosities eomnieneing in association with a preg- 
nancy, but also gave a family history of varicose veins, pregnancy was 
considered the primary predisposing cause, and the family history the 
secondary or contributory cause. In those instances in which a 
woman developed veins before her marriage or before any pregnancy, 
and in which she gave a family history of veins, the primary cause 
was recorded as being hereditary. There are 42 cases here included 
of women who had no pregnancies, but who had a positive family 
hi.story. The patients included under undetermined causes frankly 
could be put in no category. One ease, for example, was that of a 
woman, unmarried, whose family history was negative. She had no 
children, and had her household cared for by three servants. There 
was no past history of disease or operations. Similarly, there was the 
ease of a man, a desk clerk, who hated athletics, had been well all his 
life, and whose family history was negative. 

Table II 


PiiEBisposrxG Causes 



PRIMARY 1 

CONTRIBUTORY 

MALE 

female I 

MALE 

female 

Pregnancy 




24 

Family 

56 



73 

Phlebitis 

9 


4 

5 

Trauma 

7 

6 



Undetermined 


39 



No history 

1 7 

16 




Prom our findings we conclude that childbearing, a positive family 
hi.story, plus a smattering of phlebitis and injuries, are the underlying 
factors in the production of vaideosities. The mechanism of the oc- 
currence of veins during pregnancy is not completely understood. 
The fact that large fibroids often do not cause varicosities makes it 
questionable as to whether the rapid enlarging uterus of pregnane 3 ' 
could cause sufficient back pressure to produce hypertrophy and 














A STUDY OP YARICOSE VBIYS 

Report op 600 Cases 
Stuart Eeii Hawkes, 31 D 3r n 

n"™. x r “““ 

' I ’HIS paj^er is tlie i’eport of (iPfi 

•^ varicose veins ivhich were shui; unselected eases of 

■\isiou. The total luunbeT of ease' imder our super- 

private patients and two «Touns f.t, ‘'O^JPrised of two groups of 
make up about one-half the total P«vate patients 

drawn from the Peripheral Vascnlarpf- were 

pita}, and the Varicose Vein Clinic of Hos- 

hfewark, in a ratio of about S.S. ' ' Hospital, both in 

Many studies and reports eoncernino- * 
veins have appeared in the literature fT ti’ealiiieiit of varicose 
statistical data regarding the nredisn^.- I’elative paucity of 

tors exists. We believe tin's report cove,- n causative fac- 
to be uniformly studied from eveiw ano-l*" *r number of eases 

made which merely covered injection stff- 

that these eases might be considered fairl' It would also seem 

drawn about ecimilly from different econoniiT^''^'r'“^'’^‘'’^ 

and private-patient sources. strata, clinic 

Table I shows tliat varicose veins occurred in aai 
men, an approximate 3.1 ratio. We fed ,j,-, , 'vomen and la.O 

ratio, although in the 285 cases rccenth- - *‘iniut the average 
3Iahorner,J 2-17 were females and 38 maie.s 

the high incidence of females by stating th;,t authors explain 

seated themselves, not because of varh-ositics''T P‘'‘‘' 

nancy with which the varicosities were *^‘'cause of jn-eg- 

.i.vsociafed ,1 

In the patients 

T.\iii.k I 


AUK 

makk 



lO-in vr. 

;tn-g{t vr. 

'vr. 

40-j;) yr. 

."jll-ja yr. 
tiil-Oa yr. 

"0 phi.s yr. 

1 

I(i 

Cii 

fj 

ir, 

■Ji’> 

It 

1 

‘J7 

Inn 

1.11 

ng 

17 

— i K 

nix: 

r.i 

i:u 


— 

— 

-J.i: 



(11 



Ciilur 

Wliitc 

.*,;i 1 

n 



f*,r Dubltt Atitvfi, Xt*v«*nilw‘r *5. I:#?.*. 

rn 



HAWKKS AXD HEWSOX : 


STUDY OF VARICOSE VEINS 


717 


Table IV 

Number op VEiUts Varicose Veins Present 




Fig. 1. — Showing that most men seek treatment relatively early, while women endure 
their varicosities for many years. 

We have another striking example of the dift’ereuee between the 
sexes when we consider the age at which veins appear (Table V). In 
women veins develop most commonly in the childbearing years. In 
the decade between 40 and 50 years, corresponding to the menopause, 
they also appear in quite a few instances. This fact again points to 
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dilatatioji of the vein walls wliii-li 

Ill some instanees the A'arieosif (iiU'iiiS- pi'egiiancv. 

P-.nane, to he assolte" S I 

pressure on the iliac veins with eausiag 

treinities. The endocrine Actor „ "’•f f*"*" Pi’essure in the ex- 
mechanism, pregnancy is the most cT ^ Whatever the 

Table III el,„,va ,„e e.efi'l “ 
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Table V 


Age at Which Veins First Appeaked 


AGE 

MALE 

FE 2 ilALE 

0- 9 yr. 

4 

1 

10-19 yr. 

17 

41 

20-29 yr. 

31 

179 

30-39 yr. 

35 

114 

40-19 yr. 

39 

65 

50-59 yr. 

16 

25 

60 plus yr. 

3 

2 

Not given 

14 

14 


159 

441 


clelenburg test. End results will be unsatisfactory unless this type of 
case is treated by combined ligation and injection. Approximately 1 
ease in 4 (24 per cent) did not need surgery, but careful study of the 
veins and their valve competence is necessary to pick out these pa- 
tients. When a ligation is not indicated, the treatment consists of 
injections alone. 

Table VI 

LiG.moNs Necessary 


One leg 


Both legs 

214 

None needed 

143 

Untreated 

17 

Total 

600 


During the past year we have been doing a two-point ligation, if the 
Oehsner-Mahorner tourniquet test demonstrates the valves of the com- 
municating vein to be incompetent. By doing the two-point ligation, 
we have obtained a firmer thrombus, and also hope to prevent the re- 
currences caused by the reflux of blood through the communicating 
veins reeanalizing the formed thrombus. The vein is ligated high at 
the fossa ovalis, and the second point is done below the entrance of 
the lowest communicating vein. This second point is not always easy 
to determine, but it is usually below the knee. In doing the high 
ligation, the operation is done under local anesthesia, and the patient 
is not put to bed after the operation. TVe feel it is better for a pa- 
tient to be up and about after a ligation than to be a bed patient. 
With slightly restricted activity, the patient still keeps up his normal 
circulatory flow and there is less danger of complications than if the 
patient is put to bed with the resultant circulatory slowing. Man}' of 
the patients operated upon were in the decades of life over 40 years. 
We have carried out ambulatory ligation successfully, ivithout un- 
toward results, in all eases covered in this report. We feel that by 
using the following technique any danger of postoperative bleeding 
due to activity is eliminated. “ 
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tlie possible importance of the presence or absence of the ovarian 
secretion as a possible factor in the dcvelopjuent of A’aricosities. The 
incidence in men, however, increases in tlie siicceediiif' decades up to 
50 years of age, Tiie oldest patient to be treated was 'J1 years of age 
and the youngest 7 years. Fig. 2, graphically illnstratiag tlie statis- 
tics given in Table V, clearly shows a great dift'erence exists. 
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preferable from a cosmetic stanclpoiiit. It is true that the treatment 
can be shortened and fewer injections can be given with immediate 
retrograde injections at the time of operation, but we are partial to a 
longer period of treatment. Most of the patients are very desirous of 
having the appearance of their legs improved as much as possible. 
Another fact to be considered is that the patients are told that they 
can continue their daily routine while under treatment, a point which 
seems very imporant to most of them. With a retrograde injection at 
the time of ligation, there is often a marked chemical phlebitis which 
necessitates bed rest and the giving up of duties. 

Ulceration usually occurs only after the tissue vitality has been 
lowered for many years by the stagnant incompetent circulation with 
its resulting anoxemia and tissue injury. Ulcers under these condi- 
tions will then appear with slight injuries or even no trauma. Infec- 
tion gains easy access to these devitalized tissues. Usually the ulcer 
appears on the medial aspect of the lower third of the leg. Twenty- 
five per cent of the cases in this series developed ulcers (Table VII). 


table VII 

Ye.\rs Ulcers Were Present Before Treatment 


NO. OP YEARS 

CASES 

30 or more 

17 

26-30 

23 

21-25 

22 

16-20 

29 

11-15 

23 

5-10 

2-1 

0- 5 

12 

Not given 

3 

Total 

153 


The treatment of the ulcers consists in eliminating back pressure 
and in combating infection. In the acutely inflamed ulcer hot hyper- 
tonic solutions are used at first, together with rest and elevation. In 
selected eases Unna paste boots are applied from the toes to the knee. 
As soon as the acute inflammation has subsided, which usually re- 
quires one to two weeks, ligation is clone. It is remarkable to see how 
quickly the pain will be relieved in an ulcer following ligation. We 
have seen no untoward complications develop from the ligating of a 
vein before the ulcer is healed, and we feel that we hasten its closing 
by doing a ligation and by injecting the feeder veins. In long- 
standing ulcers, in addition to the factors of stasis and infection, the 
bases are fibrosed and contracted, and, even when back pressure and 
infection are eliminated, the ulcer is slow to heal clue to poor circu- 
lation in its base. We have found that mecholjd iontophoresis is a 
great aid in speeding up the healing of these long-standing ulcers. 
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. ’i’KoiixjQUK oi.' uuui ligation 

belo^y upwards Avith ml h'-md' ari’7'lT ^ 
other hand to ti.e highest possible plint t'l-^ 
to be at the fossa oralis. TIia r > r ■ ■ Pomt is usually found 
with the patient still standino- ulil”, carefully marked, 

solution. AVe feel this pre!hnin-„-v ‘ ^'^olct-iuethylene blue 

localize the site of the vein so th-.V! ^'ory important to 

eliminated. It is well known th-i hunting will be 

the most variable of any. Theref • ^ system of the body is 

tion of the point of ligation wiin^-*') ouatomieal determina- 

ures or to a protracted^operation and' !!" of fail- 
exploration, About 2 e.e. of l ' .'* "‘eisiou due to extensive 

cutaneously and a one-inch transver' “OA'oeain is injected sub- 
section the vein is isolated. At thk\ ^y blunt dis- 

deep fascia, but beneath the snne.-fi .l? . external to the 
found entering the saphenous vein in't) tributary veins 

saphenous vein is then doublv ehn.n<.n «lso ligated. The 

No. 0 catgut ligature to either eiul. a plain 

then transfixes the ends of the vein dist. ^ plain A^’o. 0 catgut 
the clamps are removed. The wound i • '' m ligature and 

with two horsehair sutures. This teolin'" ^ ether and closed 

scribed hy one of us (S. Z. H.) previousTv 
We have not been employing the retrJo-Md,. • • 
solutions at the time of ligation. AA"e ha*v ' f sclerosing 

metie result ean be obtained by waitin<v't^, ^®^ter eos- 

inj'eetions. The thought has been that th ° end then giving 

contract a great deal following the ligation b collapse and 

the hydrostatic back pressure; thus,'" when removal of 

are dealing with a smaller vein which’ will beeo'^^'^-^°^^^ 
when thrombosed. Recently we have iiijecteT^^ "ici’easingly smaller 
time of ligation. None of these cases are inelud P^dents at the 
ureteral catheter has been inserted into the distal 
20 e.e. of sodium rieinoleate injected. An attempt i j ‘‘'“^l 

to re-evaluate the value of immediate sclerosing of H 
at the time of operation. About five .rears ago a segment 

having varicosities and needing a ligation on both Patients 

On one leg the ligation was done and an interval was°^ were selected, 
vein to diminish in size before an.v iiLjections allowed for the 

other le.g a ligation was done and retrograde injection.^ 
the time of operation. In this wa.v we attempted to det"^*^ &jveu at 
procedure was preferable. AA'e found that the method ^*'**'® whieh 
series, that of ligation followed by an interval before 
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diabetes was controlled. We do not consider controlled diabetes a 
contraindication to treatment. A patient with cardiovascular disease 
with decompensation should not receive treatment by injection. 
Lymphangitis, when arising from a dirty ulcer, first should be treated 
and allowed to subside before treating the veins. We have not treated 
patients for their varicosities during preguancj^ because the veins fre- 
quently disappear after parturition and because of the added danger 
of phlebitis. Patients with advanced arterial disease will often show 
an improvement in their peripheral arterial circulation when the co- 
existing veins are treated due to the relief of the venous back pressure 
with its stagnating effect on the capillary bed. 

The results in this series for the most part have been very good. 
Our most difficult cases have been those with a previous deep phlebitis 
and marked edema of the leg Avith ulceration. It is very difficult to 
treat such cases satisfactorilj^ or to return their circulation to normal 
efficiency. Iontophoresis of meeholyl has been a great aid in treat- 
ing such cases, but Ave must admit that the prognosis usually is not 
good. The use of the tAvo-point ligation has been very successful in 
aiding the type of vein pathology in Avhich the communicating veins, 
passing from the deep to the superficial circulation, have incompetent 
valves. In these cases a high ligation alone is not sufficient to check 
the reflux and subsequent injections Avill be quickly recanalized. 
Whether the routine use of sclerosing agents at time of ligation should 
be carried out is still an undecided question Avith us. 

REFERENCES 

1. Ochsner, A., and Mahonier, H. ; Modern Treatment of Varicose Veins, Sdrgera' 

2: S89, 1937. 

2. Sicard, J. A., and Gaugier, L. : Treatment of Varices by Local Sclerosing Injec- 

tions, Paris, 1927, Masson et Cie, p. 95. 

3. McPlieeters, H. O., and Anderson, J. K. ; Injection Treatment of Varicose Veins 

and Hemorrhoids, .Philadelphia, 1938, F. A. Davis Co., p. 27. 

I. Wolf, M. : Pathogenesis and Therapy of Varicosities, Zentralbl. f. Haut- u. Ge- 
schlechtskr. 55; 497, 1937. 

5. Hawkes, S. Z.: Ambulatory Saphenous Ligation, Am. J. Surg. 36: 398, 1937. 

6. Ochsner, A., and Mahorner, H.: Varicose Veins, St. Louis, 1939, The C. V. 

Mosby Co., p. 120. 

7. EdAvards, E. A.: Thrombophlebitis of A'^aricose Veins, Surg., Gynec. & Obst. 66: 

236, 1938. 



SUKCKKV 


OoJlSllcr <UUl *I ... 

ti'ol oi' pnin in Mieh ulcers We h’avel 

inetJiod of treatineiit but their i ‘‘ this 

not found oint^enls r; 

but we have suceessfidlv used an -dcoholi f ,^‘^*‘^>»ent of an ulcer, 

aud gentiazi violet to lou-er the baetlrhl con T w 

A„ , , . , oatteiial count and to stimulate healing. 

minimum pain, Avithout produeinl alleilirrrf””'"“ 

iug any tissue necrosis. There is"no sohitio /T’ 

quirements. In general the stronger solutions '■''- 

solution, hypertonic saline solutioir nl,' i ' 

are painful ajid will cause a marhed -1 quinine, 

vein. They do produce, however more" ^^eposited outside the 

bosis. The preparations of morrlmate and qiuclcer throm- 

less pain, are less apt to cause tissue ne ^ ^niseolate, cause 

quinine, do cause anaphylaxis. We have Irul tw'elv ^ 

anaphylactic reactions following the use of 

rhuate solution. These reactions umial v it" 

had six or more injections and at a tim/^ r""’ ‘1 

that the patient is not sensitive to the dru« ^ 

per cent invert sugar and 10 per cent sodh„,^n ! T 

routinely for the large veins. This causes a sever ^ 

which lasts about one minute. The resulting throinbrsls ^ mif 

sensitivity never occurs. For the smaller vein.. - “ ” 

niorrhuate is used. The individual dose is rai-pl ^ sodium 

The sugar solutions may be injected in doses of fJom 5 t ^ ^ri 

is Avell to emphasize that any solution deun'^itau ... ^ 

1 1 j.*x’ *71 • ■» ^ ^WtsjclG tllG vpili ill 

large enougli quantities will gn*e a slouglr ^ ^ 

There are several contraindications to treatment B) 
deep A^euous return is the most important. A past hi'«i 
plus the abnormal appearance of the leg, mav cause 
block of the femoral vein. The Perthes’ test will 01110 ^ 1 ^ Z 
a venous block. Second, a dirty ulcer should be pIp demonstrate 
injections are started, but it is not necessary foi- it to 1 ^ i^eiuie 

healed before treatment is begun. During active phlebitis 
are for the most part contraindicated, although in .sonTe 
pointed out by Edivards,^ small doses deposited a n-onU ,r.! 
the phlebitie area eaii be given ivitli no untoward results L'o- • 
done even in the presence of low grade phlebitis are not 
hasten recovery, and eliminate the further spread of plilebitr^^^'°'^’ 

A patient v'ith active syphilis should be treated before the v*^’ 
sclerosed. There are many diabetics in our serie.s. We have^]”V^^^ 

complications arising from treatment of their veins as Jonf» ° 

o us tile 



HICKEN; INTRAGYSTIC PAPILLOMA OF BREAST 


725 


sections of the mammary gland; they have encountered as many as 
150 separate and distinct papillomas scattered throughout one breast. 
It is true that there may be but one lesion Avhich is producing the 
troublesome discharge, but painstaking microscopic studies invariably 
demonstrate active ejiithelial proliferation into other duets. Adair, ^ 
Hart,^® and Stowers^^ corroborate this view. By performing simple 
mastectomies in all eases of papilloma, we have been able to demon- 
strate multiple areas of epithelial hyperplasia in practically all of 
them (Pig. 1). Not only have we found multiple lesions in the dis- 
eased breast, but similar lesions have frequently been demonstrated in 



Fig. 1. Fig. 2. 

Fig. 1 . — A, Fibrous occlusion of duct lumen preventing the escape of bloody secre- 
tions of the papilloma; B, papilloma completely occluding duct. 

Fig. 2. — A, Multiple intracystic papilloma; J5, normal ducts. 

the opposite gland. Eoutine mammographie studies of both breasts 
have furnished incontrovertible evidence of this point. In one instance 
a simple serous cyst was found in the right breast and the mammo- 
grams demonstrated an asymptomatic papilloma in the opposite 
mammary gland. Cheatle and Cutler* and Deaver and McFarland'* 
refer to multiple papilloma.s oecurring in the same duct, and this, too, 
we have eoiToborated. 

It is well to remember that thickening and induration of the duct 
wall may be produced by deposition of fibrous tissues incident to in- 
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PATHOLOGY 

Papillomas maj* arise from any semnoot nv ti i 
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ties and account for the frequent intraductal hemoimhar 
Gross examination quickly demonstrates that tl,o , 

which contains the papilloma is merely that of tlm rluTZ 
The epithelial cells covering the tumor are shniHr Z 
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rate of production and the patency of the laeteals for jf 
are open there is a continuous but insensible escape of 
of lYhich the patient never becomes cognizant. If exudate 

pletely obstructed by the tumor or by the resulting peXh Ti 
there will be a complete retention of the secretions, o-ivii IT r 
so-called intracystic papilloma. ’ *^he 

In reviewing the literature, one gains the impression that 
occur as solitary timiors. Cheatle and Cutler,“ however hav'^^^ ^emas 

fully demonstrated the multiplicity of these lesions bv\,.^7- 
»iakmg serial 
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observed a patient who had had a benign iiitracystie papilloma re- 
moved seven years earlier and who reported to him with an infiltrating 
carcinoma. Stowers^^ encountered three patients having sero-hemor- 
rhagie discharge from the nipple, and in each instance he found papil- 
lomas associated with frank carcinoma. Geschickter'® states that 
many cases of papillary carcinoma are late manifestations of pre- 
existing benign i^apillomas, while Cheatle and Cutler^® beKeve that 20 
per cent of breast cancers can be traced to cysts or papillomas. 



3. — Large intracystic papilloma undergoing carcinomatous transition. 


In a series of 18 cases we have eircountered 2 which exliibited both 
benign and malignant intracystic papillomas in the same breast. The 
first case was that of a woman, 28 years of age, who had observed a 
small timior in her right breast. A serosanguineous discharge was 
expressed from the nipple and a pea-sized mass was felt beneath the 
areola. The tumor was excised and found to consist of chronic cystic 
mastitis with pronounced intraductal proliferation, tending toward 
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Such a deduction is more apparent than real for only 50 per cent of 
their own 40 cases had experienced lactation. A careful perusal of 
the literature revealed but three instances in which papillomas ex- 
pressed themselves during pregnancy or lactation. Symptoms in- 
variably appear during the resting phase rather than while the breast 
is actively functioning. It is conceivable that the frequent nursing 
would keep the ducts evacuated, but still the associated trauma should 
produce some recognizable bleeding from the estuaries. In oirr series 
there were 14 women who had one or more periods of lactation and 
only 4 nulliparous individuals. 

Duration . — It is most difficult to estimate the age of a papillomatous 
tumor, for in one instance a lesion measuring less than 0.5 mm. in di- 
ameter produced an incriminating discharge, while in others tumors 
larger than walni;ts have Ijeen accidentally found on routine examina- 
tion. These neoplasms usually grow slowly ; in some eases they have 
been observed for thirty years without any appreciable change in size. 
If the tumor produces a bloody discharge from the nipple, the patient 
usuallj’’ seelcs advice immediatelj' ; otherwise, the policy of watchful wait- 
ing is followed. In this series, the average time elapsing between the 
recognition of the lesion and application for medical advice was four 
and one-half months. 

Discharc/e . — A hemorrhagic or serosanguineous discharge from the 
nipple is the most frequent symptom of intracystic papilloma. These 
fragile tumors are so easily traumatized that such simple acts as walking, 
adjusting a brassiere, or slight manual pressure may initiate an intra- 
ductal hemorrhage which escapes fi'om the orifices of the nipple. The 
discharge maj^ be continuous or may occur at weekly, monthly, or even 
yearly intervals. Cessation of the discharge does not indicate a dis- 
appearance of the offending neoplasm but rather a retention of the secre- 
tions within the duct or a spontaneous healing of the eroded epithelium. 
In either event the tumor continues to grow. 

It is well to remember that every bleeding papilloma does not pro- 
duce a sanguineous discharge from the nipple. If the fragile villosities 
bleed into a patent duet, the secretions escape. If the ductal lumen, 
however, is occluded by the tumor itself, by fibrous tissue, or by 
keratinized plugs of debris, the blood will be incarcerated within the 
ductal lumen (Fig. 2). In some instances the retained intraductal 
blood clots undergo degenerative changes and .form blood pigments and 
serum which, because they are diluted Avith desquamated epithelial 
cells and the products of infection, are so altered that the escaping dis- 
charge bears little or no resemblance to blood. Stained smears are fre- 
quently necessary to dift'erentiate these modified hemorrhagic secretions 
from the chocolate-colored grumous material which is seen in chronic 
ey.stic ma.stitis and mazoplasia. Deavcr and McFarland'® found that 
in only 50 per cent of their cases did the papilloma produce a bloody 
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Examination demonstrated that she had a spontaneous infarct of the 
right mammary gland secondary to a hypertensive auricular fibrillation. 
Approximately one-eighth of the breast was involved by the large in- 
farct and aU the ducts leading from this segment emitted dark red blood. 

It is apparent that bloody discharges from the nipple have little 
diagnostic significance other than to issue a warning that some abnormal 
physiologic or pathologic process is present. Complete studies are neces- 
sary to determine the etiologie factors. It is true that a sanguineous 
discharge, in the absence of a palpable tumor, is strongly suggestive of an 
intraductal papilloma, but confirmation is mandatory before proceeding 
with treatment. 

Pain . — ilastalgia is seldom associated with a papilloma for these tu- 
mors grow so slowly that they produce but slight intraductal pressure. 
Occasionalty a sudden sharp pain may announce the occurrence of an 
intraductal hemorrhage. Infectious processes and mazoplasia are much 
more prone to produce pain than are the intracystic papillomas, and in 
the majority of cases it is the associated mazoplasia that accounts for 
the discomfort. 

Tumors . — The very nature of these neoplasms makes their detection 
by palpation most difficult. Being small in size and composed of soft, 
compressible tissue, they frequently cannot be distinguished from the 
breast matrix. If they are large enough to be palpated, they impart a 
sense of resiliency, often resembling fluctuation. Ninety-five per cent of 
the papillomas are situated within or directly beneath the nipple in the 
subareolar zone and arise from the lacteal sinuses. Manipulation of 
the tumor exerts traction on the parent duct and hence retracts the 
nipple in the same direction as the applied force. If located within the 
nipple or immediately beneath it, the expanding growth may push the 
nipple outward, or in some cases the fibrosis may cause a retraction 
of this organ. Frequently, a gentle pressure directly over the mass will 
produce a sanguineous discharge from the nipple, but on several oc- 
casions we have been able to elicit the discharge and were still unable 
to palpate the offending tumor. Extreme caution should be employed 
in manipulating any mass within the breast for forcible compression 
can and does disseminate carcinomatous emboli. In this series only 
35 per cent of the papillomas could be palpated. 

Transillumination studies are frequently valuable in locating the 
larger papillomas. This is particularly true if there is an associated 
intraductal hemorrhage or if the duct contains fluids for then they 
produce distinct shadows. Small, uncomplicated, villous papillomas 
possess the same translucency as the surrounding tissues and therefore 
cannot be differentiated. 


DI.\GNOSIS 

The failure of these papillomatous lesions to produce identifying 
symptoms combined with their pernicious tendency to undergo malig- 
nant transformation certainly creates an interesting problem. In 
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iodides, akin to diodrast (Winthrop), whicli is used in intravenons 
pyelography, but the rapid diffusion is preyented by holding the 
soluble iodides in a suspension of viscous gum acacia. Aqueous solu- 
tions of iodides, such as hippurau (Malliuckrodt) and diodrast 
(Winthrop) cannot be used for visualizing breast tumors because of 
their high degree of diff'usibility and rapid absorption. Skiodan 
viscous, on the other hand, remains within the lactiferous tubules 
from three to ten minutes, a sufficient time to permit accurate roent- 
genograms to be taken before it is absorbed. Thirty minutes after the 
ductal injections are made no skiodan viscous can be found within 
the ducts. 



Fig. 4. — Papillomatous tumor visualized by skiodan viscous. 


Fifty diagnostic mammograms using skiodan viscous have been 
made in virginal, lactating, resting, and diseased breasts without any 
untoward complications (Fig. 4). In five instances actively function- 
ing breasts have been injected Avithout diminishing the fioAV of milk 
or interfering Avith the regular periods of nursing. At the present time 
skiodan Adscons is the most satisfactory visualizing agent Ave haAm 
studied. Its innocuous properties are attested by its extensiAm use in 
salpingography. 

It is imperative that the patient be placed in the proper position on 
the roentgenologic table before the injection is made, for if fiAm min- 
utes elapse betAveen the injection of the contrast substance and the 
time the mammograms are taken, a hazy, indefinite, and uninformative 
ductal pattern Avill be obtained. Much clearer detail can be obtained 
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iodides, akin to diodrast (Winthrop), Avhieh is used in intravenous 
pyelography, but the rapid diffusion is prevented by holding the 
soluble iodides in a suspension of viscous gum acacia. Aqueous solu- 
tions of iodides, such as hippuran (Mallinckrodt) and diodrast 
(Winthrop) cannot be used for visualizing breast tumors because of 
their high degree of diffusibility and rapid absorption. Skiodan 
viscous, on the other hand, remains Avithin the lactiferous tubules 
from three to ten minutes, a sufficient time to permit accurate roent- 
genograms to be taken before it is absorbed. Thirty minutes after the 
ductal injections are made no skiodan viseous ean be found Avithin 
the ducts. 



Fig. 4. — Papillomatous tumor visualized by skiodan viscous. 


Fifty diagnostic mammograms using skiodan auscous have been 
made in Aurginal, lactating, resting, and diseased breasts Avithout any 
untoward complications (Fig. 4). In five instances actively function- 
ing breasts have been injected Avithout diminishing the flow of milk 
01 interfering Avith the regular periods of nursing. At the present time 
skiodan auscous is the most satisfactory visualizing agent Ave have 
studied. Its innocuous properties are attested by its extensive use in 
salpingography. 

It is imperatAe that the patient be placed in the proper position on 
the roentgenologic table before the injection is made, for if five min- 
Wes elapse betAveen the injection of the contrast substance and the 
ime the mammograms are taken, a hazy, indefinite, and uninformatiAm 
I uetal pattern Avill be obtained. Much clearer detail can be obtained 
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phologie characteristics and natbnln appreciation of the mor- 
artieles have emphasized tbp Jn ^ cads of these tumors. Recent 

have strongly advocated such eoTservlr!*"^ neoplasms and 

of the neoplasm. Babcock^ has even dpl^'^ treatment as local excision 
the offending laeteals so that the die: “ method of canmilating 

by a simple plastic excision. While segments can be removed 

we sincerely believe it to be inimical in ^°"servatism is to be desired, 

In the first place, careful studies have 
papillomatous lesions are usuallv mniV ^ demonstrated that 
growths. In the majority of our case«^ . solitary 

strated intraductal epithelial proliferat’in sections have demon- 
than the one harboring the bleedino- non,-,)” 

bleeding duct still affords an opportunffy excision of the 

Recurrence following local extirpation of tl ^ develoji. 

much more common than is usuallv <>^^nding papilloma is 

15 per cent of the eases treated by remova/'of ti 
developed a bloody discharge from the same o • ii ^ 
gland. Geschickter,” who classifies papillomas mammaiy 

ported 65 patients treated by local excision' o/^] lesions, re- 

these 6 had definite recurrences, some requirin” Bunors, and of 
three operations. Bowlby,* Morton, =" Will' ‘‘•s fn'o and 

Simmons,^' Labbe and Coyne, Pollard,-^ and *^^‘®®^ough and 

all report recurrences or the formation of McFarland"’ 

local excision of the primary tumor. Such a Idn-i^ following 

rences combined with the tendency of papillomas t^^j cecur- 

a strong argument for a simple mastectomy. multiple seems 

Secondly, the pernicious tendency of papillomas to 
nant changes strongly suggests the inadequacy of conse malig- 

Stowers^^ believes that a simple mastectomy is the therapy, 

in dealing with these treacherous lesions for he enc (Choice 

asymptomatic carcinoma lying in a distant part of a ^ small 

removed because of a bleeding ijapilloma. In one inst 
vertently discovered a papillary adenocarcinoma in a “md- 

had been removed because of a bloody discharge from the which 

the offending tumor merely been excised, the carcinoma \v^i 
been left behind to grow and metastasize. Adair' report.s°a^ 
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case, for he removed a iiapilloma measuring but 7 mm. in diameter, 
and one year later the patient returned with an infiltrating carcinoma. 
Did this cancer develop as an entirely independent tumor, or did it 
evolve from a papilloma which had been overlooked'? A mastectomy 
would certainly have prevented this catastrophe. 

Third, if radical mastectomies are reserved only for those eases in 
which the parent tumor, after excision, is found to be malignant, many 
cases of cancer will be overlooked. In many instances the carcinom- 
atous process may be lurking in some other segment of the breast and 
may not be detected by examination of one papilloma. The multi- 
plicity of these tmnors renders biopsies ineffectual, as frequently it is 
the small asymptomatic papilloma ivhich shows the sinister changes of 
carcinoma. It seems more rational to employ simple mastectomies in 
all cases of papillomatous tumors and to utilize the radical procedures 
for those that are definitely known to be malignant. Certainty is 
assured only after painstaking study of the entire breast. 

It is true that we do not wish to be stampeded into the wholesale 
removal of breasts and mastectomies should be employed only in those 
cases in which the diagnosis is certain. Mammo graphic visualization 
studies remove the doubt and uncertainty which formerly accompanied 
the diagnosis of these intraductal neoplasms, for they portray the 
identifying characteristics of papillomas of the milk ducts with the 
same degree of accuracy that x-rays of the stomach, colon, or genito- 
urinary tract portray similar lesions in those organs. All it requires is 
perseverance and experience. 

CONCLUSIONS 

1. In their early cycle of development papillomas of the breast are es- 
sentially benign lesions, but, if left alone, they have a pernicious 
tendency to undergo malignant transition. 

2. Serial studies of fifteen breasts indicate that these papillomatous 
lesions are generally multiple, often bilateral, and occasionally associ- 
ated with other pathologic changes, such as mazoplasia, cystic degen- 
eration, fibroadenomas, and even distinct carcinomas. 

3. A bloody discharge from the nipple is not pathognomonic of intra- 
cystic papillomas of the breast but may occur with Paget’s disease, 
duct cancer, adenocarcinoma, chronic cystic mastitis, gestational hy- 
pertrophy, trauma, and acute mastitis. 

4. Papillomas of the breast can be easily recognized and accurately 
located by means of mammographic visualization studies. 

5. Recurrences may follow the simple excision of a papilloma. 

6. A simple mastectomy is the ideal form of therapy for the benign 
papilloma. 

7. Radical operations and irradiation therapy should be reserved 
for those cases which are definitely malignant. 

8. Every papillomatous lesion should be studied in its entirety for 
malignant changes before it is pronounced benign. 
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SURGICAL TREATMENT OF ROENTGEN AND 
RADIUM DERMATITIS 

Ralph K. Ghormley, M.D., and Robert D. Fairchild/* jM.D., 
Rochester, Minn. 

(From the Mayo Clinic and the Mayo Foundation) 

T he lengtli of time at present necessaiy for the determatologic and 
surgical treatment of roentgen dermatitis accounts for the fact that 
a number of patients are under ti’eatment most of the time. Obviously 
many patients with such dermatitis have no great trouble. Many other 
patients have mild itching, telangiectasia, pigmentation and atrophj" of 
the skin and its appendages for which various types of dermatologic 
care are adequate. However, in the presence of indurated, boardlike 
skin with recurring ulcerations, pain, deformitj', and loss of function due 
to contraction of the skin and underlying fascial layers, it is necessary 
to control the symptoms by i*emoval of the lesion rather than to tem- 
porize with it. Particularly is this so if the chronic ulceration persists 
or scar forms in the presence, or possible presence, of malignancy. 
There maj' be said to be two types of radium and roentgen dermatitis, 
the acute and chronic forms. The acute foi’in at times may be very 
troublesome and may not respond to the usual types of conservative 
treatment demanding surgical excision and plastic procedure. At times, 
in the more acute forms the surgical treatment may be disappointing 
because of the fact that one may not recognize the margins of the 
damaged tissue and excision may not be wide enough. Fortunately, 
these more acute types are not so frequently seen and the difficulties 
of treatment of this type of case are not so often encountered. The 
chronic type may present itself at almost any time following original in- 
jury. 

Although we are interested in the cosmetic result of any plastic pro- 
cedure, our concern has been more often with relief of pain, healing of 
ulceration, avoidance or eradication of malignant tissue. Hence, this 
review has been undertaken to determine what results can be expected 
from surgical treatment bj- excision and grafting. The records of 
patients with roentgen dermatitis of the trunk and extremities treated 
surgically in the IMayo Clinic between 1928 and 1937, inclusive, have 
been reviewed and the data tabulated. 


JIATERIAL 

In this series of 97 patients were 53 males and 44 females. They 
varied in age from 3 to 72 years. The distribution, in the main by 
decades of life, is given in Table I. 

•Fellow in Surgery, the Mayo Foundation. 

Ueccived for publication, October IS, 1939. 
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Table I 

Ages op Patjexts 


AGE (YB.) 

patiexts 

1 to 20 

4 

21 to 30 

14 

31 to 10 

21 

41 to 50 

20 

51 to 60 

29 

61 to 72 

9 


Total 


Patients have difficulty, aftei- an interval of many years, in reniember- 
ing the nature of a lesion for which roentgen or radium tlierapy was used. 
However, in a large percentage of the eases in this series the history was 
accurate as to the oi'iginal lesion ; either the patient described his symp- 
toms well or the presence of lesions confirmed tlie original diagnosis. 
The original conditions which were exposed to radium or roentgen rays 
were as follows; eezema, 21 cases; hands of roentgenoscopists, 11; in- 
determinate condition and tumors of the breast, 7 eadi ; trieliophjdosis, 
“warts,” and callus, 4 each; carcinoma of uterus and cervix, foreign 
body (roentgenoscopie removal), vascular nevi, and pigmented nevi, 
3 each; indeterminate abdominal pain, giant cell tumor, hypertricliosis, 
epithelioma (?), “irritated slrin,” psoriasis, and trauma, 2 each; and 
ulcer plus scrubbing, fibromyoma of uterus, pruritus ani, angioma of leg 
and sacrum, nodule of axilla, nretrorrhagia and mastitis, keloid, “lumps” 
in epigastrium, sacral tumor, tumor of hip, acne, gastric ulcer (diag- 
nostic roentgenography), and ulcer of the hand, 1 each. 

The anatomic situations of the lesions were as follows; thumb and 


fingers, 16 cases; hand (dorsum), 16; hand (palm), 4; hand (dorsum 
of both), 3; foot (sole), 7; foot (dorsum), 4; leg, S; abdomen, 7; breast, 
6; arm, 3; thigh, Iniee, axilla, chest, sacrum, liip and hacrum, 2 each; 
and shouldei’, hip, popliteal space, toes, back sacroiliac region, scrotum, 


oToin, perineum, both legs, abdominal wall, and sacroiliac region, 1 each. 
The high incidence of actinodermatitis of the fingers and hands was 
due in part, to the greater frequency of occupational roentgen dermatitis 
amon'^ members of the medical and dental professions. Nineteen of the 
patients were phj^sieians or dentists. Among laymen, the relative fre- 
nuenc}' of roentgen dermatitis about the hands was accounted for by 
the frequency with which various types of eczema of the hands are 
treated by roentgen rays. Dermatologic conditions predominate among 
the reasons for wliieb the original roentgen or radium therapy was given. 
In those eases in which roentgen dermatitis followed treatment of a 
p^jjant condition, treatment was by radium or radinni supplemented 
hv roent-en rays for the most part. Roentgen dermatitis of the sacrum, 
r^tncl's” back and abdomen usually toilowed radium or roentgen 
;r ’of mali-nant tumors of the abdomen or prolonged diagnostic 
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cideiice of genital and anal pruritus among members of the general 
population, the incidence of roentgen dermatitis of these regions, neces- 
sitating surgical relief, was unusually low. 

Of this series of 97 patients, 9 had received radium therapy only; 70 
patients, roentgen therapy only; and 18 patients, both radium and 
roentgen therapy. While in a fair percentage of the cases the number 
of treatments given was known, the technical factors were in most m- 
stances unknown and thus an estimate of the dosage effective in the pro- 
duction of the various lesions noted was difficult to make. 

An estimate of the interval between the first treatment with roentgen 
rays or radium and the application of surgical treatment at the Mayo 
Clinic is as follows: six months or less, 6 eases; one year (and more 
than six months), 14; two j^ears, 9; three years, 4; four years, 5; five 
years, 2 ; six years, 8 ; seven years, 9 ; eight, nine, and ten years, 2 each ; 
eleven years, 3; twelve, thirteen, and fourteen years, again 2 each; 
fifteen years, 3; eighteen years, 5; nineteen, twenty, twenty-four, 
twenty-nine, thirty, thirty-four, and thirty-seven years, 1 each; and 
unknoAvn, 10. Obviously, this is not an estimate of the time between 
the first exposure and the development of necrosis or of any of the 
other indications for surgical measures, but it does indicate that those 
patients who have lesions for which surgical operation will be neces- 
sary will come to operation within seven years of the time of their 
first exposure in the great majority of instances. In many instances 
the diagnosis of roentgen dermatitis had been made at the clinic or 
elsewhere a year or more before surgical treatment was adopted and 
in some eases the patients had known that they had dermatitis for 
many years before they sought surgical relief. Some of these patients 
had imdergone various types of surgical treatment before they came to 
the clinic. 

The results of histopathologic examination of the tissue removed 
were recorded. In 20, or 20.6 per cent, of the cases squamous-cell 
epithelioma of the skin had developed in the area of roentgen dermatitis. 
All but 2 of these 20 cases, Cases 30 and 31, are recorded in subsequent 
tables. In Case 30 the epithelioma was of malignancy Grade 1 and was 
situated on the abdominal wall. The epithelioma in Case 31, also of 
Grade 1, was found on a finger of the left hand ; the index, middle, and 
ring fingers of this hand were the site of many lesions of keratosis. 
In 3 other cases (Cases 38, 53, and 88) malignancy of the epitheliomas 
also was of Grade 1. The epitheliomas in 6 of the 20 cases ( Cases 45, 73, 
77, 84, 89, and 90) were of Grade 2. The grade of malignancy of the 
epitheliomas was 3 in 8 oases (Cases 40, 46, 63, 75, 78, 81, 82, and S3) 
and only in Case 74 was the epithelioma of Grade 4. In 7 other cases 
roentgen dermatitis was superimposed on a iireviously existing malignant 
condition, such as carcinoma of the breast or a connective tissue tumor 
of the extremities. Simple ulcer was present in 7 instances, chronic in- 
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flammatioii in 3, and liyperkoratosis in 3. In 57 instances a tissue diag. 
nosis of roentgen dermatitis was made, usually under such terras as “sub- 
epithelial inflammation with fibrosis,” “chronic inflammatory tissue with 
fibrosis associated with epithelial hj^aerplasia, ” and “keratosis.” These 
terms stated briefly the pathologic picture described by Wolbach and 
others to indicate changes the result of injury by roentgen rays or 
radium. A specimen was not available for examination in 7 instances. 
It is of considerable interest that of the 39 cases in which roentgen 
dei’matitis of the hands was present in 16 (41 per cent) the condition 
Avas malignant (squamoixs-cell epitheliojna). 

In the series of 97 cases there Avas 1 fatalitj’' from malignancy Avhieh 
deAraloped on the basis of roentgen dermatitis. 

Case EEroRT. — Tlie patient was a man, 52 years of age, who first registered at 
the clinic on Jan. 4, 1932. For tliree years previous to his first visit to the clinic 
he had been receiving Aveekly roentgen-ray and ultraviolet irradiation for tricho- 
phj’tosis atfecting the inner side of the sole of the right foot and extending onto the 
Internal malleolus. Excision was performed and a full thickness skin graft was 
applied Jan. 26, 1932, for a le.sion which proved, on microscopic e.vamination, to be 
a squamous-cell epithelioma. Grade 2, associated Avith leucoplakia, subepithelial in- 
flammation, and fibrosis. Healing was del.ayed, although most of the graft “took.” 
Pinch grafts AA-ere applied to an area OA-er the inner aspect of the right ankle on Hov. 
S, 1932, and ulcers over the right internal malleolus and right heel AA-ere cauterized 
on Jan. 13, 193i. Complete healing failed to take place at any time and, on Jan. 
29, 1937, the patient returned to the clinic for biopsy of lymph nodes of the right 
groin and of the ulcer over the foot. In both of these regions malignancy, Grade 3, 
Avas found on microscopic e.xamination. The patient died from hemorrhage from an 
artery in the right groin on Aug. 14, 1937. 

As in the series reported by Saundex-s and Montgomery, doubtless a 
iiiglier mortality Avould have developed if the patients had been fol- 
loAved OArar a longer period. 


GENERAL CONSIDERATION OF TREAT.MENT 

The folloAving resmne of skin grafting as applied to the surgical 
management of roentgen dermatitis folloAvs closely tlie Avritings of 
Blair^and BroAvn, of Gillies and Meindoe, and of Porter. Tlie Avork of 
these men is fundamental m the surgical management of these lesions. 

The type of graft best suited for the loss, tlie speed of the operation, 
the source of the graft, and the healing poAvers of tlie patient all have 
bearin" on the type of graft selected in each ease. A full thickness 
o-raft is appropriate for a freshly made raw surface, without infection, 
where substantial protection, maximal mobility, minimal subsequent 
cmitr-ietion and the most natural appearance are es.sential. They are 

,1 nf the sear must be cut through or removed to allow rela.xation. 
In J - , , the tlorunm uC !lie hamk socimnl to be the 
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lating surfaces, on surfaces that will resist subsequent contraction, if 
the appearance and demands of function do not contraindicate their 
use, thinner grafts are chosen because of the simplicity of their applica- 
tion and the greater certainty of a take. Particularly are these grafts 
useful on the back of the hand and over extensive defects of the trunk 
(back, cliest, and abdomen). The technique of application of the full 
thickness graft and its aftercare are exacting and time-consuming. The 
graft is susceptible to infection so that the patient must possess good 
healing powers. 

Three factors may seriously affect the final result when the thinner, 
split skin graft is employed; (1) The thinner graft may not give suf- 
ficient protection to a bearing surface. (2) It will not correct the 
inequalities of the underlying surface. (3) If placed on a freshly made 
raw surface, and if the recipient region has a movable base and movable 
edges, subsequently the graft contracts without anj’- loss of epithelium. 
Contraction takes place in the scar tissue of the bed and not in the 
graft itself. The true Ollier-Thiersch graft is supposed to include little 
more than the epithelial layer. If the graft is cut so as to include an 
appreciable thickness of the dermis, it seems to possess more of the good 
than of the bad points of either the full-thickness or the true Ollier- 
Thiersch graft. If the host’s resistance is low, grafting of any kind 
should be deferred. Almost all failures are attributable to infection. 
Success or failure in the use of grafts will depend more on the healing 
qualities of the tissues than on all other factors combined. This is 
especially significant when the poor blood supply to the tissues immedi- 
ately beneath an area of roentgen dermatitis is considered. 

As Gillies and IMcIndoe pointed out, in using split skin grafts the 
immediate result may be disappointing, due to wrinkling, depression, 
and hardness of the graft, but later the graft will become smooth and 
filled out. Gillies and Mclndoe did not recommend the use of full- 
thickness grafts because of the high standard of technique required for 
success with them and the tendency that exists to trophic changes in 
the graft. 

It may be necessary to delay operating on the lesions that are under 
consideration here to avoid the disappointment of poor liealing of tissue. 
The older lesions that have been scarred over for a number of years are 
not especially bothersome in this respect, as a relatively long period has 
been allowed for development of a new blood supply in the tissues im- 
mediately beneath the scar of roentgen dermatitis. jMore difficulties are 
encountered in preoperative clearing up of ulceration that persists in 
spite of all forms of treatment and undergoes neither healing nor frank 
sloughing. Special preoperative care of infection in areas of roentgen 
dermatitis will lessen the risk of failure. This care includes frequent 
changing for a few days of packs soaked in mild antiseptic or hypertonic 
salt solution until active suppuration has come under control. 
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flammation in 3, and iiyperkeratosis in 3. In 57 instances a tissue diag- 

SIS 0 ■ roentgen dermatitis was made, usually under such terms as “sub- 
epithelial inflammation with fibrosis,” "chronic inflammatory tissue witii 
fibrosis associated with epithelial hyperplasia,” and "keratosis.” These 
erms stated briefly the pathologic picture described by Wolbaeh and 
others to indicate changes the result of injury by roentgen ravs or 
raduun A specimen was not available for examination in 7 instmices. 
It is of considerable interest that of the 39 cases in which roentgen 
ermatitis of the hands was present in 16 (41 per cent) the condition 
was malignant (squamous-cell epithelioma). 

In the series of 97 cases there was 1 fatality from malignaiiey which 
developed on the basis of roentgen dermatitis. 

C.\SE BEPOBT.--The patient was a man, 52 years of age, who first registered at 
he chnm on Jan. 4, 1932. For three years previous to his first visit to the clinic 
he had been recemng weekly roentgen-ray and ultraviolet irradiation for tricho- 
pl jdosis affectrng the mner side of the sole of the right foot and extending onto the 
internal malleolus E-xcis.on was performed and a full thickness skin graft was 
applied Jan. .0, 193., for a lesion which proved, on microscopic e.vamination, to be 
a squamous-cell epithelioma. Grade 2, associated with leucoplakia, subepithelial in- 
flammation and fibrosis. Healing was delayed, although nio.st of the graft "took." 
Pinch grafts were applied to an area over the inner aspect of the right anWe on Hov. 

8, 1932, and ulcers over the right internal malleolus and right heel were cauterised 

00 failed to take place at any time and, on Jan. 

29, 1931 the patient returned to the clinic for biopsy of lymph nodes of the right 
groin and of the ulcer over the foot. In both of these regions malignancy, Grade 3, 
was found on microscopic e.xamination. The patient died from hemorrhage from an 
artery m the right grom on Aug. 14, 1937. 


As in tlie series reported by Sauuders and Montgomerv, doubtless a 
higher mortality would have developed if the patients had been fol- 
lotved over a longer period. 


GEXER.tL CONSIDERATION OP TRE.VTJIENT 

The following resume of skin grafting as applied to the surgical 
management of roentgen dermatitis follows closely tlie ivritings of 
Blair and Browm, of Gillies and Mclndoe, and of Porter. The work of 
these men is fundamental in the surgical management of tliese lesions. 

The tjTie of graft best suited for tlie loss, the speed of the operation, 
the source of the graft, and the healing powers of the patient all'iiave 
bearing on the type of graft selected in eacJi ease. A full thickness 
graft is appropriate for a freslily made raw surface, vT’thoiit infection 
where substantial protection, ma.xinial mobility, minimal subsequent 
contraction, and the most natural apiiearance arc cs.scntial. They are 
usually chosen to cover a contracted, liealed surface in which tlie full 
thickness of the .sear must be cut through or removed lo allow rela.xation. 
In the present group of ea.se.s, .small areas about the feet, about the .small 
joints of the hand.s, and about the dorsum of the hand.s .seemed to he the 
fields of usefuinc.ss for the full thickness skin gralt. For fre.sh granii- 
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use of split-skin grafts were the trunk and proximal portions of the 
extremities and the dorsal surfaces of the hands and feet. The grafts 
usually Avere removed, after the method of Blair and Brown, from the 
anterior surfaces of the thighs and transferred directly to the cleaned, 
granulating surfaces Avhere they Avere required or, in many instances, to 


Table II 


Split-Skix Graft 


CASE 

SITUATION OP 

RESULT 

OTHER PROCEDURES 

COMMENT 


LESION 




33 

Dorsum right hand 

Success 

None 


34 1 

Sacrum 

Success 

None 

Unable to follow patient 

35 ; 

Epigastrium 

Success 

None 


36 

Dorsum right 

Success 

Previous pedicle graft 

Patient followed 2 j'r. 


thenar web 


failed 


37 

Left palm 

Success 

None 


38 

Dorsum right hand 

Success 

None 

Stiffness of fingers 2 yr. 




later; sq. cell ep.* 
Grade I 


39 

Chest wall 

Success 

None 

Slow to heal 

40 

Left index 

Success 

Subsequent prophylactic 

Sq. cell ep. Grade 3; no 




amputation of finger 

recurrence in 1 yr. 

41 

Dorsum left hand 

Success 

None 

Stiffness of hand; slow 





to heal 

42 

Sacrum 

Success 

None 

Extensive sloughing had 





followed biopsy else- 
where 

43 

Sole right foot 

Success 

None 


44 

Epigastrium 

Success 

None 


45 

|Left index 

Success 

None 

Sq. cell ep. Grade 2 in 


Chest wall 



situ ; keratosis 1 yr. 
later 

46 

Success 

None 

Sq. cell ep. Grade 3; no 


Sacrum 



recurrence in 1 yr. 

47 

Success 

Previous pedicle to outer 

Extensive hemangioma 


Right knee 

1 

side left knee 

leg, thigh, buttock 

48 

Success 

None 

Malignant giant-c ell 

49 

Sacrum 



tumor destroyed by 
roentgen therapy 

Success 

None 

Patient followed 2 yr. 

50 

Abdominal wall 

Success 

Partial closure 

Patient followed S yr. 

51 

Left groin 

Success 

Previous pedicle graft 

Patient followed 7 yr. 

52 

Eight leg 

Failure 

only partly successful 
Five years later full 

Patient followed 6 yr. 


Left calf 


thickness graft to 
right shin succeeded 

after last procedure 

53 

Success 


Right thenar 

Success 

Subsequently e p i t r o- 

Sq. cell ep. Grade 1 

54 

eminence 

Left leg 


chlear gland excised 
(inflammatory) 


Failure 

Necessary to reapply 


55 

Dorsum left foot 


split skin graft 


Success 

Previous pedicle graft 

Healing delayed 

56 

Dorsum right hand 


failed 


Success 

None 

Small area slow to heal 

.30 f 

Abdominal wall 

Success 

Previous (1922) excision 

Sq. cell ep. Grade 1 




and closure ; pinch 
grafts to close present 
defect 

(1933) ; large hernia 
developed in wound 


•In this and subsequent tables sq. cell ep. signifies squanious-cell epitheiioma. 

■.lo.l"';!!*® Die 32 cases in which excision was performed, since split-skin graft 

also \\tvs employed, the case appears in this table. 
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Surgery 


grafting, but, for those^wbSi f-^ immediate 

amputation and dissection of re.vio„ai ^^^glected, 

of the sole of the foot can be veL ^ I^esions 

sear is not present. Hou'ever a deen iT’ ^ ^ deep, healed 

fat, may be best treated by transfer of -^T’ P‘'‘d of 

the subcutaneous fat. M 

guishing feature of chronic roenfo- i out, the distim 

tissue of the whole area can be dis^^f ^i‘o superficial 

with ease for there is a Zw7 7 ^ 

devitalized structures. ' ^ cleavage between normal and 






•^*v.c.OC.iNT -SERIES 

In the 97 cases a varieti^ of 

identified «s follows: excision s„ii, j-””* ™ Performed. They were 
(T.hlo III), amp„,a,i„„7;iTivt 7““' Pedicle grot, 

pinch sraft (Table n,, ^ „J7 ^^17”'*, 7““' 

progress, each case in which one ef tL ^ 

tabulated under its respective headiim ?, employed was 

than one procedure ivas used each such ’ several cases more 

than one heading. For publication 1 I’epresented under more 

include the table” which SI; wrotS’’’ T,"”'"' 
formed in 32 eases. Table II, therefore whp,. was per- 

in which split-skin grafts were emnlovpy) i ^'®®“’dsd the cases 

lower in the series (Cases 2 3 and 30) an 
instances in which Lne procedure w^s tZTl 

Also, it seemed umiecessary to publish the t-0 7 to excision, 

in which biopsy only was peaf owned, '^herl 

96 and 97) in the entire series of 97 cases J mich eases (Cases 

any other procedure used. In the published tabled' liT 

case number to appear is Case 95. ’ ^ the highest 

Fa:cisio?!.— E.xeision or excision and primarv nin 
32 times for lesions on all parts of tlie body anrl performed 

were satisfactory. Many of these lesions were small 
tions where the integument was especially mobile so Hmt 
diffienlties were presented. Further discussion nf ^^^h"mal 

be presented »e the indientionx, operative p;;;/,, ‘I:* f 
are obviously so variable that little of conseouenco cm n ^ nfterearc 
further study of them. """ f^'mn 

Split-Skill Graft.— The split-skin graft, as de.seribcd in th 

papers of Blair and Brown, was used 25 times with ‘> failin'^ ^nrious 

II). It is apparent that tliis foi-ni of plastic repair will ('fable 

of xisefulness in restoration of defects cau.sed by exelsion for'*”'*'^ holds 

dei-matitis involving relatively large areas. Tiie rc'dons f-x-w, ^°^'hgen 

o i't'orca lor the 
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slough, hut the approximation of edges ivill be much closer than if any 
other method of apposition is employed. 

Yarious types of dressings have been tried with varying success. The 
important feature to attain is absolute fixation of the graft with pressure 
in order that none of it may become elevated and slough away. Use of 
sea sponge as part of the dressing helps maintain the pressure. In many 
eases in which the hands are the site of the injury, it is imperative to im- 
mobilize the wrist and fingers by means of previously constructed splints 
for a period varying from two to three weeks, or until physical thera- 
peutic measures can be safelj' started, the time depending on the degree 
to which the superficial tissues close in over any areas that have not 
been completely covered by the graft. 

Provided the donor tissues have been secured in the manner described 
by Blair and Brown a covering of petrolatum gauze or scarlet red- 
ointment gauze is applied over the donor area and its use is continued 
for from ten days to two weeks. Usually, at the end of this time the 
dressing need be left in place no longer. Healing is rapid and within 
a few months a fine pebbling of the skin is all that is left in the donor 
area to indicate that tissue has been removed. The area where the graft 
has been applied is not dressed until the sixth or seventh day, provided 
there is no indication for applying a dressing, such as excessive pain, 
foul odor, or elevation of the patient’s temperature. The superficial 
layers of some parts of the graft usually slough. The overlapping edges 
of the graft do slough and can be cut away. Stitches are removed on 
the tenth or fourteenth day and the area of the graft on each occasion 
is dressed again ivith scarlet red-ointment gauze. The sea sponge is re- 
applied; from its first application when wet, the sponge assumes the 
shape of a mold of the part affected and in many instances serves as an 
excellent splint. Provided all areas have been covered with graft, com- 
plete healing usually will take place in from three to five weeks, al- 
though in some instances the healing about the edges of the normal skin 
will be slow or a central area of poor subcuticular nutrition may lead 
to slow healing in the central area of an excised portion of tissue that 
IS the site of roentgen dermatitis. It has been our experience that, if 
wide excision has been done, healing ultimately results in spite of a 
partial “take” of the graft. 

Various Procedures Based on the Principle of the Pedicle Graft . — 
Pedicle grafts of various types were employed 19 times with 4 failures, 
or 21 per cent (Table III). In 3 of the 4 cases in wliich the results 
were failures, split skin grafts subsequently were completely successful 
and satisfactory as to coverage of the defect, although mobility and 
pliability of the part were somewhat sacrificed. The fourth graft to fail 
was placed on the dorsum of a hand in wliich the tendons were exposed 
at the time of operation. This patient was being prepared for further 
grafting followed by tendon repair but failed to resjiond to letters of iu- 
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slougli, but the approximation of edges ivill be mueli closer than if any 
other method of apposition is employed. 

Various types of dressings have been tried with varying success. The 
important feature to attain is absolute fixation of the graft with pressure 
in order that none of it may become elevated and slough away. Use of 
sea sponge as part of the dressing helps maintain the pressure. In many 
cases in which the hands are the site of the injiiiy, it is imperative to im- 
mobilize the wrist and fingers by means of previously constructed splints 
for a period varying from two to three weeks, or until physical thera- 
peutic measures can be safelj^ started, the time depending on the degree 
to which the superficial tissues close in over any areas that have not 
been completely covered by the graft. 

Provided the donor tissues have been secured in the manner described 
by Blair and Brovm, a covering of petrolatum gauze or scarlet red- 
ointment gauze is applied over the donor area and its use is continued 
for from ten days to two weeks. Usually, at the end of this time the 
dressing need be left in place no longer. Healing is rapid and within 
a few months a fine pebbling of the skin is all that is left in the donor 
area to indicate that tissue has been removed. The area where the graft 
has been applied is not dressed until the sixth or seventh day, provided 
there is no indication for applying a dressing, such as excessive pain, 
foul odor, or elevation of the patient’s temperature. The superficial 
layers of some parts of the graft usually slough. The overlapping edges 
of the graft do slough and can be cut away. Stitches are removed on 
the tenth or fourteenth day and the area of the graft on each occasion 
IS dressed again ivith scarlet red-ointment gauze. The sea sponge is re- 
applied; from its first application when wet, the sponge assumes the 
shape of a mold of the part affected and in many instances serves as an 
excellent splint. Provided all areas have been covered with graft, com- 
plete healing usually will take place in from three to five weeks, al- 
though in some instances the healing about the edges of the normal skin 
will be slow or a central area of poor subcuticular nutrition may lead 
to slow healing in the central area of an excised portion of tissue that 
is the site of roentgen dermatitis. It has been our experience that, if 
Wide excision lias been done, healing ultimately results in spite of a 
partial “take” of the graft. 

^Various Procedures Based on the Principle of the Pedicle Graft . — 
I ediele grafts of various types were employed 19 times with 4 failures, 
01 21 per cent (Table III). In 3 of the 4 cases in which the results 


weie failures, split skin grafts subsequently were completely successful 
and satisfactorj^ as to coverage of the defect, although mobility and 
pliability of the part were somewhat sacrificed. The fourth graft to fail 
"as placed on the dorsum of a hand in which the tendons were exposed 
at the time of operation. This patient was being prepared for further 
flatting followed by tendon repair but failed to respond to letters of in- 



SURGERY 



Interseapiilar 

^ region I 

Dorsum right hand Failure 


eo 

61 

62 

63 


Dalm left hand Success 


6-i 

65 

06 


Left ankle 
Sole right foot 
Bight leg 


/Success 
I Success 
j Success 


67 


Sole left foot Success 

Bight thenar rveb Success 
[Dorsum left hand Success 

iDorsum right hand Success 


[Supplementarv pinch 

grafts S mo. later 
irfoDe 
fj^one 

'Treatment for some 
months to infected 
edge of graft 
A'^one 


COJIilEXT 

Boaor area right 
necessitated podicJ 
‘'"S'* 

Graft from adjacent 
area on back 
Tendons sloughed follow- 
ing failure of graft 


None 

None 


Sq- cell ep. Grade 3; 
graft successful 

Occasional infection iiair 
follicle in graft 

hand and 


hS Dorsum right Iiand 
69 Palm right hand 


Stiffness 

Subsequent fashionin| of 
«eb^of tingers, else- 
(None , 

Sleeve graft from the 
back; graft over 
tiienar web failed; 
some stiffness of fin- 

70 Left heel Success None S 

' anrffngers 

'Dorsum right Failure IsnUf ■ 

LefTta:;'"'’ L L ‘"4’"uc?;S.fu, --en-jPatient pu„ed off pedicle 
GMcanee l-Wcess Split-skin graft t hr 

sacrum three rear! 7^,“®!''® 1‘emangioma 

i„ I iaicr ieft leg, thigh, buttock 

'Fadu,e jSplif-akin grafts 

j month later t ^ rur 7 

Subsequent s p ] i 1. j „ L, T'"' 
graft successful ' ' satisfac- 


71 

36* 

17* 

51* 


Left groin 


55* Dorsum left foot jpailure 


•Since split-skin graft and pcdi^grifrh^^liT^ L.. ”0' 

Is represented hotl, In Table ll and in fbis tame! 

quiry. Fifteen, or 79 per eent. of this series of 20 

fill (Fig. 2A and B). In severiil of the rases hot^'’V success. 

concomitant procedures were necessaiy, in additio oi’ 

and spre.iding the graft on the defect' Pineh TnA of sliaping 

to fill in a defect once. One patient required treatment 'IT!! 

edge of a graft for several months. Only one pedicl ! >»feefed 

following removal of a malignant gi'owtl). * Si aft urns used 

Defects of the dorsum of the hand, imdnding the th . • ■ 
case, were covered 7 times with delayed or sleevo 

'^'aifs, the dorsniii 


O <75 
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of the foot twice and the ankle once; the sole of the foot and the palm 
of the hand eaeh Avas thus covered tAvice and the heel once. The Imee, 
the leg, the groin, the interseapular region, each Avas the site of various 
tj'pes of pedicle grafts. Failures Avere as folloAA's: 2 referable to the 
dorsum of the hand, 1 in Avhicli application Avas over the dorsum of the 
foot, and 1 attempt to apply a graft to a lesion in the groin. 



• 2. — Feet of a woman aged 27 years. A, At time of admission : roentgen derma- 

111.13 louowing treatment for plantar warts two years before ; B, following completion 
ot e.xclaion and pedicle graft to repair defect 


74S 


SURGERY 


TJie delaj^ed tyi^e of flap was used almost entirely. Tlmsc for the 
hands were from the abdomen and those for the legs, ankles, and feet 
from the opposite thigh or leg. The areas desired for flaps were out- 
lined; the flaps were raised and sutured twice within ten days and were 
transferred at the end of eighteen days to three weeks. Followiim the 
serand elevation of the delayed flap, split skin grafts taken froin the 
thigh were placed beneath the delayed flap corresponding with an area 
which It was estimated would not be covered by the pedicle following 
severance of the flap. The legs were retained in plaster of Paris casts 
until the pedicle had been cut through, usually a matter of another 
three weeks. The donor area usually was well healed by the time the 
area on which the graft was to be placed had.' been refashioned and the 
graft flattened and made pliable. . ; 

Sleeve grafts of a double pedicle raised from the abdomen, back, or 
thigh are applicable to large defects of the dorsum of the hand, includ- 
ing the fingers, while single pedicle delayed flaps are useful in treat- 
ment of smaller lesions, especially of the palm and thenar web, or the 
dorsum of the metacarpophalangeal joints. The advantages of the 
delayed pedicle graft in repair of defects of the hands and feet are those 
ot pliability and better weight-bearing surface. The disadvantages are 
a relatively long residence in hospital and multiple operations. The dis- 
advantages are important if patients are elderly or if economic welfare 
of the patient is prominent among the considerations. 

A sliding graft was used but once to repair a defect on the back, be- 
tween the scapulae. Tubed grafts were not employed. Grafts bv 
successive migration are almost never neeessary Avhen dealing ivitli de- 
fects about the extremities. “ 


Amimtution.— Amputations were performed in 15 cases and in 2 of 
these siibscqucnt amputations also were carried out (Table IV) There 
were 2 amputations of the toe.s, 2 through the thigh, and 11 of the 
fingers; we are speaking of the number of operations,' not of the number 
of members removed, for in .several instances more than one member 
Avas removed at one ojieration. Seven of the amputations AA-ere per- 
formed for sciuamous-cell epithelioma on the liasis of complicated roent- 
gen dermatitis, Avhile 1 amjnitatioii Avas done through the middle of the 
thigh for a fibrosarcoma about the knee. The otlier amputation through 
the middle of the thigh Avas done for intractable painful roentgen 
dermatitis following extensive irradiation of a giant-cell tumor of Hie 
upper end of the fibula. ConseiwatiA'c measures had been carried out 
OA-er a period of a year without benefit. 


Siibseciiieiit iiroccdures or proce.liires carried out simultaneously Avith 
aiiipiitatioii usually consisted of iiirther amiuitatioiis of otiier digits, 
as iicce.ssity demanded in vicAV of tlie development of malignancy. Sub- 
*;eoncnt and concomitant .skin grafting Avas carrie-l out in 2 ea.ses. 



AirPUTATIONS 


CASE ! 

SITUATION OP LESION 

OTHER PROCEDURES 

COMMENT 

72 r 

fight thigh I 

'tone 

Had been treated medically 
for 1 yr. with excision of 
several sloughs; lesion re- 
sulted from roentgen de- 
struction giant-cell tumor 
of fibula 

73 I 

l^eft ring finger J 

Bight index, middle, and 
ring fingers 2^2 yr- later 
and right fifth finger 4 yr. 
later 

Alive and well 5 yr. after 
first amputation; all were 
done for sq. cell ep. Giade 
2 of left ring finger. 
Grade 4 of right index 
middle and ring fingers. 
Grade 2 of right fifth 
finger 

74 1 

, 

Left thumb (tlirough : 
first phalanx) 

Dissection of axillary nodes 
(inflammatory) a few 
daj's later 

No recurrence 7 j’r. later; 
done for sq. cell ep. Grade 
4 

75 1 

Bight thumb and 
ulcerating stump 

right index finger 
(block excision in- 
cluding first and 
second metacarpal 
and multiangular) 

Recurrence excised 2 mo. 
later 

Sq. cell ep. Grade 3 with 
early recurrence in stump 

76 

Second, third, and 
portion great toe 
and fourth toenail 
of left foot 

None 

Complete recovery; no ditfi- 
eulty in walking ’ 

- 

77 

Eight middle finger 

Excision area right fifth fin- 
ger and several keratoses 
1 yr. later 

Sq. cell ep. Grade 2 right 
middle finger; sq. cell ep. 
in situ right fifth finger; 
sq. cell ep.. Grade 1 in 
base of keratoses, finger 
not specified 



Subsequent excision nail 
left middle finger; ampu- 
tation (elsewhere) distal 
phalanx right middle fin- 
ger 

Sq. cell ep. Grade 3, left 
ring finger ; apparently no 
recurrence in 4 yr. 

79 

Right knee (through 
thigh) 

Previous excision of ulcers 

Original lesion a fibrosar- 
coma Grade 3 ; died in 2 
yr. 

80 

Right ring linger 


Good re.sult ; patient fol- 
lowed S yr. 

SI 

Left middle finger 


Sq. cell ep. Grade 3; no re- 
currence in 2 yr. 

S2 

Left middle finger 

15 yr. later, excision and 
pinch grafts for ulcer 
base left index finger, 
site of sq. cell ep. Grade 3 

Good result 

83 

Left middle and ring 
fingers; right index 
and middle fingers 

None 

Sq. cell ep. Grade 3, right 
middle nails of right in- 
dex and ring fingers and 
distal phalanx of middle 
finger removed 

2^ 

* Bight index, distal 
phalanx 

1 None 

Good result; patient fol- 
lowed 6 yr. 


* Right ring finger 

None 

Good result; patient fol- 
lowed S yr. 

57 

t Three lateral toes lefl 
foot 

1 Subsequent pedicle graft 
dorsum left foot 

Good result ; donor area on 
right leg required graft 


‘This is one of the 32 cases in which excision was performed. Since amputation 
also was done, the case appears in this table. 


tSince pedicle graft and amputation hotli W'ere employed in this case, the case is 
represented both in Table III and in this table. 
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SURGERY 


Relatively conservative amputations are possible for sqnanious-cell 
carcinomas which result from complicated roentgen dermatitis because 
spread of tlie lesion is rare and metastasis late. Axillaiy dissection was 
performed in 1 case of a squamous-cell epithelioma Grade 4 of the left 
thumb and the nodes gave evidence of inflammatory reaction. 

Full-Thickness Graft. — Pull-tluclaiess grafts were performed 8 times 
with 3 failures, or 37 per cent (Table V). Full-thickness grafts arc 


T.VBI.E V 

Poll-Thickness Graft 


CASE 


Si 

S5 

86 

sr 

8S 

89 

90 
52* 


SITUATION 
OP LESION 


Sole riglit 
foot 


Sole right 
foot 

Left palm 

Dorsum both 
bauds 

Left ring 
finger 

Dorsum left 
hand 

Dorsum 
right hand 

Eight leg 


RESULT 


Failure 

Success 

Success 

Failure 

Success 

Failure 

Success 

Success 


OTHER PROCEDURES 


Pinch grafts 10 mo. 
and biopsy 5 yr. later 


Supplementary pinch 
grafts 4 mo. later 
None 

None 

None 

Later pinch grafts 
partly successful (al- 
so right index) 

None 

Split shin graft 5 yr. 
previously failed 


COilUENT 


First lesion sq. cell ep. Grade 2, 
5 yr. later, lesion Grade 3, 
with metastasis in groin; pa- 
tient died hemorrhage artery 
in groin; foot never healed 


Extensive keratosis both hands 
7 yr. later 

Only 50 per cent successful on 
the right side 

Sq. ceU ep. Grade 1 in situ; 
good result from graft 

Sq. cell ep. Grade 2; some 
residual stiffness 

Sq. cell ep. Grade 2; patient 
followed 6 JT. 

Patient followed 6 yr. 


• Since solit-skin graft and full-tliickness graft botli were employed in tliis case, 
the case is represented both in Table II and in tliis table. 

particularly applicable when a considerable amount of material has 
been removed as the result of excision down to the deep fascia and when 
the blood supply is not too badly impaired. Four full-thickness grafts 
were used following excision of squamous-cell epithelioma, the result of 
complicated roentgen dermatitis. 

The full-thickness graft, altlioiigh technically perhaps one of the most 
difficult to use, makes a pliable and natural looking repair, does not 
undergo much shrinkage, and can be lused for large defects. A fuJl- 
thiclaiess graft will not take as readily as tlie pinch or split-skin graft, 
as our record of failures bears out. FulJ-tJiiekness grafts slionld not be 
used on <>ranulating wounds but are best adapted to defects where ex- 
cision and immediate grafting are contemplated. The full-thickness 
waft depends for ita nonri.shment on the ti.ssnc.s with wliieh it has eon- 
Met similarlv to other .skin grafts except lho.se transferred by means of 
’v G’he nutrition of a fiill-tlnekne.ss gralt i.s favored by cutting 
ex’et of, «■ slisMl,- ..«„ana- .l.aa, .h. i, ,.c 
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I. 

slight tension, so that | its vascular spaces will be held open and every 
part of it can be kept closely in contact with the raw surface beneath 
by a pressure dressing. The binding down of the graft and fixation vdth 
a sterile, wet sea sponge for pressure are similar to the care described 
in relation to a split-sldn graft. 

Pinch Grafts . — Pinch grafts were used 16 times, on 11 patients. The 
end results in 4 eases were considered failures (Table VI). These liave 

T.vble VI 


Pinch Grafts 


CASE 

SITUATION 

OF LESION 

RESULT 

OTHER PROCEDURES 

COMMENT 

91 

Soles of feet 

Success 

None 

Patient elderly; temporary re- 


several 



lief of symptoms but subse- 


areas 



quent recurrence 

92 

Dorsum left 

Success 

None 

Graft to tliumb 14 vr. follow- 


hand 

Dorsum left 

Success 

None 

ing other graft 


thumb 




93 

Dorsum 

Failure 

None 

Amputation advised; patient 

91 

right ankle 
Dorsum left 

Failure 

None 

uncooperative 

Ulcer unhealed after 2 yr.; not 
excised prior to grafting 

95 

foot 



Left liip 

Failure 

Biopsy: chronic inflam- 
mation with foreign 

Unhealed more than 1 yr. later, 

■' 


large ulcerated mass; origi- 
nal lesion chondrosarcoma; 


body giant cells 




proved by biopsy 

5* 1 

Posterior 

Success 

Grafts 4 times previ- 

Eventually all grafts took 

oot 

riglit thiali 


ously 


Palm left 

Success 

Pedicle graft previous- 


S2t 

hand 


b' 


Left index 

Success 

Amputation left middle 

Sq. cell ep. Grade 3; no recur- 

oo 

linger 

Sole riglit 


linger 15 yr. pre- 
viously 

rence in 4 yr. 

Failure 

FuU-tliickness graft 10 

Foot failed to heal due to ul- 

CO 

CJi 

foot 


mo. previously 

ceratiug sq. cell ep. Grade 3 

Sole right 

Success 

Full-thickness graft 


89} 

foot 


previously 


Dorsum left 

Success 

Previous full-thickness 

Sq. cell ep. Grade 2 dorsum left 


liand 


graft whicli failed 

liand ; some stiffness of hands 
on follow-up 


Right index 

Success 

None 



linger 





, *'^his is one of the 32 cases in which excision was performed. Since pinch grafts 
also were employed, the case appears in this table. 

pedicle graft and pinch grafts both were employed in tliis case, the case is 
represented both in Table III and in this table. 

amputation and pinch grafts both wei*e employed in this case, the case is 
piesented both in Table IV and in this table. 

§Since full-thickness graft and pinch grafts both were employed in this case, the 
ase is represented in Table V and in this table. 

many fields of usefulness in the management of complicated roentgen 
dermatitis. They can be employed following excision and formation 
of granulation tissue or immediately following excision. Pinch grafts 
frequently are applied in stages to large defects. Sometimes, by neces- 
sity, the grafting is repeated, due to the unusual mortality of these small 
grafts. It is advisable, when using pinch grafts, to take many small 
grafts to fill a defect rather than a few large grafts, for the proliferation 
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AN INVESTIGATION OF TRAUMATIC SHOCK BEARING ON 
THE TOXEMIA THEORY 


Douglas B. Kendrick, Jr., M.D.,* Hiraji E. Essex, Ph.D., and 
Henry P. Helmholz, Jr., M.D.,t Rochester, iliNN. 

(From, the Mayo Foundation) 

A ttempts to discover the cause of traumatic shock have been made 
by many able investigators. As a consequence of their numerous 
researches, many theories have been proposed to account for the chain 
of symptoms associated with this condition. The clinical and experi- 
mental observations made by Cannon,^ as a member of the Committee on 
Shock during the Great War, led him to conclude that the absorption of 
toxins from injured tissues is the primary cause of traumatic shock. This 
conclusion was supported by the clinical reports of Quenu and of Del- 
bet and by the experimental findings of Bayliss and of Cornioley and 
Kotzareff, to mention a few. 

The plausibility of this theoiy and the evidence advanced to sup- 
port it were sufficient to place the subject of traumatic shock in the cate- 
gory of “settled” questions for nearly a decade. The researches that 
have been done to test this theory are many. The literature on the sub- 
ject has been reviewed by Boyers and by Moon ; therefore reference will 
be made to only a few papers which Avill serve to orient the work that 
we are presenting. 

The toxemia theory was called into question by the extensive series 
of experiments on traumatic shock i-eported from 1927 to 1931 by Bla- 
lock, Avho produced shock in dogs after the manner of Cannmr and 
Bayliss. By determining the resulting increase in weight of the trau- 
matized limb by a different method, Blalock concluded that shock pro- 
duced by such means is the result of local loss of blood and fluids into 
the traumatized limbs or the adjacent tissues. A few months later. 
Parsons and Phemister, using the same methods, likewise accounted for 
traumatic shock on the basis of local loss of fluid. The conclusions of 
many subsequent investigators, woi’king with similar methods, accorded 
with those of Blalock and of Parsons and Phemister. 

Holt and MacDonald and others have been unable to demonstrate a 
toxic substance in blood collected from traumatized limbs and injected 
into another animal. Roome and Wilson expressed, with an hydraulic 
press, fluid from traumatized and noi’mal limbs of dogs. These fluids 
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blood volume would not alfect the blood volume of the recipient on which 
the blood from the traumatized limbs was to be tested for toxic sub- 
stances. Blood could be perfused through the traumatized limbs for 
several hours, during which time repeated samples could be removed and 
injected into the recipient. To prevent an increase in blood volume in 
the recipient quantities of blood equal to those injected could be ivith- 
draivn simultaneously from the recipient and, after defibrination, placed 
in the reservoir of the heart-lung-limb preparation. If toxins were 
elaborated in the traumatized limbs, blood, repeatedly perfused through 
them for several hours, might contain a sufficient quantity of toxic sub- 
stances, if they were present, to cause demonstrable effects on the cir- 
culatoi-y system of the recipient. 

Dogs were used in ail experiments. For the heart-lung-limb prepai’a- 
tion the animals weighed about 12 kg. and for the recipients about 8 kg. 
Pentobarbital sodium (nembutal) was employed as the anesthetic for 
the heart-lung-limb preparation and the recipients were anesthetized 
with ether. After the intravenous administration of pentobarbital 
sodium, 25 mg. per kilogram of body weight, the heart-lung prepai'ation 
was set up. The blood used in the preparations was obtained from 
donors and was defibrinated to prevent clotting. Sufficient heparin 
(Connaught) was added to the apparatus to prevent coagulation of the 
blood of the heart-lung preparation. The posterior portion of the heart- 
hmg animal was removed anterior to a wore tourniquet placed tightly 
near the first lumbar vertebra. The aorta and vena cava were can- 
nulated and the aorta was connected with the blood supply from the 
heart-lung preparation. The sectioned muscles and skin were sutured 
and a sponge was forced into the spinal foramina to reduce loss of blood 
from these regions. The hind limbs were then placed in a dry, heated 
chamber. Blood returning from the vena cava was collected continu- 
ously and was either injected into the recipient or returned to the 
heart-hmg-limb reseivoir. The time I’equired for the isolation of the 
hind limbs was about twenty minutes. During that time the limbs were 
without circulation. 

^Yhen the circulation of the heart-lung-limb preparation was estab- 
lished, the recipient was prepared. Anesthesia was maintained by auto- 
mhalation of ether. The blood pressure of the recipient taken fi’om the 
femoral artery was recorded continuously by a mercury manometer and 
kymograph. Heparin (Connaught) was used as the anticoagulant. 
Hemoglobin determinations were made on specimens of blood taken from 
tile recipient, using a Cenco-Sheard-Sanford photelometer. The external 
jugular and femoral veins of the recipient were cannulated for the ex- 
change of blood between it and the heart-lung-limb preparation. The 
limbs were traumatized mechanically. The exchange of blood ivas started 
uhile this procedure was being carried out or soon after its completion. 
Blood from the hind limbs was allowed to flow into the external jugular 
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wlto iiijectt!(i iiitd ollior Jinitnals. The aiitliei-.s iiiteri)n:(e(l tiieii- results 
us uivululaliu^ tlu- toxemia theory of traiimatie siioek. Piieaiister by 
a vivi|ierfiisi()ii leeliiii(iiie <iiii aol obtain evidence of toxic siihstaiicts in 
the dialysate of blood from traumatized limbs. 

0’rtha\i"hni'.ssy ami Slome rejnn-led a series of experiments in which 
they attempted t<i discover whether vasodilator substances were present 
in saline solutions perfusetl throU"h traiimatized limbs. They also per- 
formetl a number of vividialysis exi)eriments to test for depre.ssor .sub- 
stances in the eireulation of do".s followinj' trauma. Their tecJmiiiue 
alloweil clialyzable substances from the blood of one animal to i)a.ss 
Ihrotifrli an ai)iiroitriate membrane to the blood of another without alter- 
ing' the blood volume of either animal. r'’r(nn the results of their experi- 
ments they concluded that a depres.sor substance elaborated at the site 
t)f trauma was not responsible for the .syndrome of traumatic shock. 
Fender and (i'U|)till n'portcd the results of cro.ss-eireulation experinient.s. 
This work was dom; for the [uirpose of stmlyiii}' the .systemic effects of 
local damage to tissue on another animal Isolated, except throui'h the 
circulation, from the animal that had received the trauma. They failed 
to demonstrate the pre.seuce of a dei)rcssor substance under the condi- 
tions of their experiments. Tliey considered their results strong evi- 
dence against the theory that a lethal toxin is formed in traumatized 
ti.ssues. IJragstedt ami .Meail tested .sami)lcs of blood and lymph from 
the damaged tissues on the Isolated intestine of llie guinea pig and by 
intravenous injection into ethei-ized, atropinized cats for the detection 
of histamine or other i)hysiologieally active substances. They were un- 
able to demonstrate the jire.sence of a depressor substance. 

Cannoir emphasizetl that tlie toxemia theory of traumatic shock was 
opposed by negative evidence, and, since positive evidence was lacking, 
the exclusion of the possibility of traumatic shock resulting from to.x- 
emia was unwarranted. 

The desirability of positive evidence on the toxemia theory is recog- 
nized, but planning experiments that afford a crucial test of the ques- 
tion is another matter. As the problem is examined, the necessity for 
separating the effects of local loss of fluid, caused by trauma, from the 
elfeets of possible toxic substances is at once apparent. If such a sepa- 
ration could be attained, it would be a step fonvard. Tliereafter other 
features of the problem could be dealt with as they arose. Tiie present 
report comprises our plan of attack and tlie results of onr efforts to 
solve this problem. 

METHODS 

To meet the requirements demanded of the proposed experiments, it 
was necessary to use lieart-Iung-hind limbs preparations. TJiese prepara- 
tions will be referred to hereafter as the heart-Iung-lirab. The limbs 
could be traumatized as desired and ‘tlie consequent loss of circulating 
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Till) 

or l!it,‘ ifi-i))icnl It.v ^'j;ivity. An cxrh;iui:i! of 100 of IiI<mI wjs ninth; 
ill si-vcti- !(i linci'ii-iuiimlt! iiiU-rviik .SinuiUuitfoii.sly I()(J c.c*. oi blood 
was willuirawti Iroin die iVtimral vidn oi' liic rooitiioiit. At'lor boiiif' 
<li‘lil>riiialoil tile blood was addod to fii<; rf.iorvoir ol flio iioart-liuiy-liinli 
pivparalioii. 'I'lii.s oxclian"c of blood ooiilinuisl tbioiii’lioiit c.ich i-xpori- 
iiioiit. (.'ontrol oNjicriiiifiits won; dono in tin- saiiio way oxcciit tliat the 
liiides Wi'vo not traiiniati/ed. In oiie experiinoiit liic limbs were 
t rauiimtized ioi‘ two slioid (ieri<i<Is. 'I'lie limbs of the pretenvilioa \rere 
weiirlieii immediately after zvmoval ;ind !it the end of the exjierimeiil. 

itr_sL’i/r.s 

'I’lie e.sseiitiid <lata on all (.'.xpejaim-nts are uiveii in Tiiide I. Six ex- 
periments were done in the manner just diseribed. An additional ex- 
perimi'iil was earried out ezirly for I la- |inr|>('se of determinin;^ the 
elVeet on the blood prexsiire of I'epeatedly wilhdriiwin*', delibi-inatintf, 
and I'einjeetin.i' ;i doer’s own blood. This exjzeriment. whieli will i)e 
l>riefly deseribed. served as a eontrol on the eontrohs, as it were. 

.Mi proeedtires were earried out as alrtsidy deserihezl foi‘ the reeipicnt 
in the other experinient.s. ruder ether anestliesia <i eontimiou.s I'ecord 
of the lilood pressure was made from the femora! artery. Tiio external 
jil-xidar atnJ iVatoral veins were e;nimi/aled for the e.vehaii.w of blood. 
Knou^di hlood was t.-ilcen from ft thnmr (i» furnish 100 e.e. of delihrinated 
l)lood for the tirst transfusion. While Die reeiiiieiit was heinir tfi''™ 
this hlood, an e((nid (iiiantity was withdrawn from the femoral vein. 
The hlootl removed Wfis defihrin;ited and ivtiiriwd to (he eirenlation of 
the same tio!;. This was rejieiited at aj>i>ri).xiinalely ten-mimite intervals 
for fihont three honrs. Dnrini' this tiim* twenty-one .sueh exehansies 
were nmde. That the dtte: wtis not seriously iiflVeled hy (he ex{)eriinent 
wfis elefirly iniiie;iled hy the tael that the initial hlood pre.ssiire of 100 
mm. of mereiiry was maintfiined Diroutrlioiit the experiment and tliat the 
iinimii! vtnnpletely reeovered (Tfihle I, Hxtierimeiit 1). 

In the two eontrol exiieriments in whieh (he hind limhs of the i)re[)ara- 
tion were not triiimnitixed, the hlood invssinv of the lii'st reeiizient was 
12."). tliat of the other 00. At the end of (he first experiment, whicdi 
lasted four hours find twenty-live mimite.s, and at the end of the second 
experiment, whieh ran for threo horns and twenty-five minutes, the 
l)lood pressures were resiieetively 130 and 70. The hemoirlobin values 
were praetieiilly unehaiiired in both ea.se.s. There was an increase in the 
wei'dit of the perfused hind limbs amounting to about 7 per cent. Both 
i-eeipients died, Die one used in the firet instance after cigJiteen hours, 
and the one used in the .second after ahout eight hours. The cause of 
death was undetermined (Table I, E-xperiments 2 and 3). 

It was established by the experiments just deseribed tliat the blood 
pressure and hemoglobin concentration of the recipients were not sori- 
ouslv affected during tlie period of observation as a I'esult of transfnsions 
of blood from noutraumatized hind limbs. Therefore, in the remainder 
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The next experiment was similar in most respects to the one just de- 
scribed. The limbs were traumatized for thirty-five minutes, after 
which exchanges of blood were be'gmi. As a result of ten exchanges 
which required seventy-six minutes, the blood pressure decreased to 70. 
From this point there was a gradual rise in blood pressure for a time, 
but, as the exchanges were continued, a decline began wdiieh ended in 
the death of the recipient three hours and rivelve minutes after the fir^st 
exchange of blood from the traumatized limbs. 

In the final experiment in this series the limbs were ti’aumatized for 
forty minutes and the procedui’c followed differed from that already 
described in one particular that may be of significance. After a con- 
trol exchange of blood, which did not affect the blood pressure, two ex- 
changes of blood were made while the limbs were being traumatized. 
Before another exchange was begun, the blood pressure had decreased 
from 120 to 50. During the succeeding seven exchanges, the blood pres- 
sure declined further and the death of the recipient occurred three hours 
and five minutes after the first exchange of blood from the injured limbs 
(Fig. 1). When the blood pressure had reached a low level, the admin- 
istration of ether rvas repeatedly stopped, in one instance for twenty- 
five minutes, but the blood pressiu'e was unaffected. The heart-lung 
preparation failed after the seventh exchange of blood, but perfusion 
of the limbs was continued with a Dale-Schuster pump. The increase 
m the concentration of hemoglobin of the recipient was about 8 per 
cent in the last two experiments. The weight of the traumatized limbs 
was nearly doubled in all of the experiments. 

At the end of each experiment the muscles of the perfused limbs were 
stimulated with an induced current. There was a vigorous response in 
every instance, which demonstrated the excellent physiologic condition 
of the muscles of the limbs (Table I). 

COMMENT 

illoon has sirmmarized the evidence against the toxemia theory of 
traumatic shock and has concluded that the methods used, the results 
obtained, and the interpretation of the data do not justify the exclusion 
of the toxemia theory of shock from further consideration. 

fi’he difficulty of distinguishing between local loss of fluid and the 
effect of possible toxic substances was circumvented in our experiments 
y complete isolation of the traumatized limbs from the test animal or 
yeeipient. The possibility of a toxic substance being liberated in amounts 
insufficient to produce an effect on a single injection rvrns met by re- 
peated injections of blood from the injured limbs. The contention that 
massive injections of blood or fluid might conceivably mask the pres- 
ence of toxins by inci-easing the blood volume of the recipient sufficiently 
0 offset the depressor effect of such toxins as might be present was met 
y removing from the I'ecipient a volume of blood equal to that injected. 
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of the experiments the hind limbs of the hcart-lung-limb preparation 
were tratimatized to determine the effect on recipients of blood from 
such limbs. 

In the experiment to be considered now, the perfused hind limbs were 
tiaiunatized for ten minutes at the beginning of the experiment and 
Jiinety minutes later they were again injured for a period of fifteen 
minutes. TJie blood pressure of the recipient was 114 at the beginning 
and 104 at the end of the experiment. In all, twenty-one exchanges of 
blood were made in three hours and twenty minutes. The injured limbs 
had increased in Aveight from 4.75 to 9.5 pounds. TJie concentration of 
hemoglobin Avas increased about 8 per cent. The I’eeipient died fifteen 
hours after this phase of the experiment aa’os Snished (Table I, Experi- 
ment 4). 

If tlie traumatized tissues had liberated a toxic substance in the ex- 
periment just described, the quantity Avas insufficient to affect the blood 
pressure of the recipient more than AA’as done in one of the control ex- 
periments. It appeared that the injury to the limbs should be pro- 
longed and giA'en in one period at the start of the experiment. This Avas 
done in the three experiments norv to be described. 

In the firet experiment of this series tAvo control exchanges of blood 
Avere made before the perfused limbs were injured; the blood pressure 
remained near the control A'alue of 150 to 130. The firet exchange of 
blood folloAving injury to tlie limbs for forty-five minutes reduced the 
blood pressure to 104 but it gz’adually recovered before the next ex- 
change ten minutes later. Tlie blood pressure declined but gradually 
I’ose to near its previous level after eaeli successive exchange until the 
fifth. Thereafter it continued sloAvly to decline. When the fourteenth 
exchange of blood from the injui’ed limbs Avas finished, tlie blood pres- 
sure had decreased to 50. The administration of the anesthetic Avas dis- 
continued at this time, AAdiich Avas tivo hours and thirty-one minutes after 
tlie first exchange of blood from the traumatized limbs. Administration 
of ether Avas not resumed for tAra hours and fourteen minutes. Three 
more exchanges of blood caused an additional decline of blood pressure 
of 10. Subsequent the blood pressure sIoAAdy increased to 60, Avhere it 
remained after the final exchange of blood. Failure of the heart-lung 
preparation prevented carrying this phase of the experiment further. 

As already shoAvn, the blood pressure continued to decline for some 
time after ether anesthesia was discontinued. After forty-four minutes 
Avithout ether the blood pressure began to rise sloAvly. Tavo hours and 
tAventy-five minutes after the last exchange of blood or at the time of 
the final observation at 9 .-15 p.m., the blood pressure had risen to 90. 

During the period that ether Avas Avithheld, the recipient did not move 
spontaneously or respond to any of the \Asual stimizli. When ether anes- 
thesia Avas resumed, the blood pressure continued to rise. 

The animal died before morning. It could not have lived more than 
eleven hours. On the basis of post-mortem evidence, it was thought 
that death probably occurred about eight hours after the last observation. 
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The next experiment was similar in most respects to the one just de- 
scribed. The limbs were traumatized for thirty-five minutes, after 
which exchanges of blood were begun. As a result of ten exchanges 
which required seventy-six minutes, the blood pressure decreased to 70. 
From this point there was a gradual rise in blood pressure for a time, 
but, as the exchanges Avere continued, a decline began Avhich ended in 
the death of the recipient three hours and twelve minutes after the first 
e.xchange of blood from the traumatized limbs. 

In the final experiment in this series the limbs Avere traumatized for 
forty minutes and the procedure folloAved differed from that already 
described in one particular that may be of significance. After a con- 
trol exchange of blood, Avhich did not affect the blood pressure, tAVO ex- 
changes of blood Avere made AAdiile the limbs Avere being traumatized. 
Before another exchange Avas begun, the blood pressure had decreased 
from 120 to 50. During the succeeding seven exchanges, the blood pres- 
sure declined further and the death of the recipient occurred three hours 
and five minutes after the first exchange of blood from the injured limbs 
(Fig. 1). "When the blood pressure had reached a Ioav level, the admin- 
istration of ether Avas repeatedly stopped, in one instance for tAventy- 
five minutes, but the blood pressure was unaffected. The heart-lung 
preparation failed after the seventh exchange of blood, but perfusion 
of the limbs Avas continued AAdth a Dale-Schuster pump. The increase 
in the concentration of hemoglobin of the recipient AAms about 8 per 
cent in the last tAvo experiments. The Aveight of the traumatized limbs 
was nearly doubled in all of the experiments. 

At the end of each experiment the muscles of the pei'fused limbs Avere 
stimulated AA'ith an induced cm-rent. Thei'e Avas a vigorous response in 
CA'ery mstance, Avhich demonstrated the excellent physiologic condition 
of the muscles of the limbs (Table I). 

COMMENT 

i^Ioon has summarized the eAudence against the toxemia theory of 
tiaumatie shock and has concluded that the methods used, the results 
0 itained, and the interpretation of the data do not justify the exclusion 
of the toxemia theory of shock from further consideration. 

The difficulty of distinguishing betAAmen local loss of fluid and the 
0 ect of possible toxic substances AAms cii’CumAmnted in our experiments 
y complete isolation of the traumatized limbs from the test animal or 
locipient. The possibility of a toxic substance being liberated in amounts 
insufficient to pi-oduce an effect on a single injection Avas met by re- 
peated injections of blood from the injured limbs. The contention that 
inassiA’e injections of blood or fluid might conceivably mask the pres- 
ence of toxins by increasing the blood volume of the recipient sufficiently 
0 offset the depressor effect of such toxins as might be present A\'as met 
J removing from the recipient a A'olume of blood equal to that injected. 
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That this treatment alone xising the clog’s own blood did not have seri- 
ous consequences was shown by the first experiment described. 



The fact that tlie recipients in tlie control experiments died several 
hours after the completion of the experiments cannot be ignored. We 
reco-^nize the value of a thorough investigation of the ultimate cause of 
these deaths not onlj* because of its bearing on the present di.s-eussion, 
but also because of its possible importance in connection with the sub- 
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ject of perfused organs gellerallJ^ The importance of the fact that the 
recipients in the control experiments did not show severe reactions dur- 
ing the period of observation should be stressed, however, since the 
recipients of the blood from the severely traumatized limbs were de- 
cidedly affected within forty minutes after the first exchange of blood. 
We can state without hesitation that the anesthetic was not responsible 
for this result. Ether was used for the reason that it could be readily 
controlled or withheld as occasion demanded. That the low blood pres- 
sure seen early in certain of the experiments was not owing to the anes- 
thetic was proved bj^ the fact that a change in the animal’s condition 
was not seen when the anesthetic was withdrawn for as long as one hour. 

By the process of elimination there seems no other alternative but to 
acknoivledge that severe trauma to the perfused hind limbs was produc- 
tive of results significantly different from those of the control experi- 
ments. Whether some factor not recognized by us in our experiments 
was responsible for the rapid death of the recipients of blood from 
severely traumatized limbs or whether toxic substances arising from the 
injured tissues were responsible must be decided by further research. 
The most that can be said at present is that our results furnish sugges- 
tive evidence for the toxemia theory of traumatic shock. 

SUMMARY AND CONCLUSIONS 

By means of heart-lung preparations, the hind limbs of dogs have 
been perfused and the effect, on recipients, of blood from perfused un- 
affected and teaumatized limbs has been observed. While 100 c.c. of 
blood from the perfused limbs was being given to the recipient, an equal 
quantity was withdraivn, defibrinated, and added to the blood reservoir 
nf the heart-lung-limb preparation. As many as twenty-three exchanges 
of blood wore made during the course of the experiments which ran from 
two hours and twenty minutes to four hours and twenty-five minutes. 

Blood from unaffected limbs or from limbs traumatized for short 
Periods did not produce shock in the recipients as determined by blood 
pressure and the concentration of hemoglobin during the period of ob- 
servation. However, death occurred in one experiment eight hours and 
ui another eighteen hours after the experiments were completed. Blood 
lorn limbs traumatized for thirty-five to forty minutes caused a sig- 
uificant decrease in blood pressure within forty minutes after the fii'st 
exchange of blood and death a feiv hours thereafter. Repeated removal, 
defibrination, and reinjection of a dog’s own blood was without effect 
the blood pressure and the animal so treated fully recovered. 

The bearing of anesthesia and certain other factors on tlie results has 
been discussed. 

ft is concluded that the results of the experiments de.scribed in this 
eport furnish suggestive, but not conclusive, evidence for the toxemia 
theory of .shock. 
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Tliat this treatiuent alone using the dog 
ous consequences was sliown by the HvHt 


’s own blood did not Jiave ser 
experiment described. 



The fact that the recipients in the control experiments died sevei'al 
iionrs after the completion of the experiments cannot he ignored 'We 
recognize the value of a tlioi-ougii investigation of the ultimate cause of 
tliese deaths not only because of its bearing on tlie present discussion 
but also because of its possible importance in connection witli the sub' 


REPOET OP FIFTY-NINE CONSECUTIVE CASES OP UN- 
UNITED PEACTUEE OP THE NECK OP THE PEMUE 

Paul B. Magnuson, M.D., Chicago, III. 

'^HIS report is based on the operative treatment of 59 cases of nn- 
united fracture of the neck of the femur ; 41 have been done accord- 
ing to my • modification of the Brackett operation; the remaining 18 
cases have been divided as follows: 7, 'Whitman operation; 5, high 
intratrochanteric osteotomy ; 2, Colonna operation ; and 4, miscellaneous. 
By miscellaneous is meant that the operation could not be classified as 
any one of the preceding, and was devised to suit the needs of the 
particular case. 

The ages of the patients varied from 34 to 84 years, with an average 
age of 57. The weight varied from 240 to 115 pounds, with an average 
weight of 159. Females predommated in a ratio of 3 :1. The average 
shortening before operation was 1.5 inches; after operation, % inch. 
The average period of time between injury and operation wms 18.5 
months, the longest interval being 84 months and the shortest 3 months. 

This report covers a period from 1925 to 1937, inclusive. AVe have 
been able to follow all these eases with one exception and have been able 
to examine most of them for a number of years followung operation. 
Some of the older cases have been followed by letter during recent 
years. The results are based on the patient’s estimate as judged by 
letter or statement, plus observation by examination. 

In selecting any operation, the surgical risk involved for the ease 
m hand is one of the most important considerations. The operation 
has not proved to be shocking. High blood pressure was not considered 
^ contraindication. Obesity complicated the mechanical difficulties, but 
h is not in itself a contraindication. Avertin with nitrous oxide has 
been the anesthetic of choice and was used in all these cases. There 
have been 2 deaths in the entire series, including all types of opera- 
hon, a mortality of less than 4 per cent. The operating time varied 
from 45 minutes to 1 hour and 10 minutes. 

The basic principles to be fulfilled in this procedure are to re-establish 
normal weight-bearing between the shaft of the femur and the acetabu- 
lum (Pig. 4). Whether the head should be interposed in one w'ay or 
another depends largely on its condition at the time of operation. There 
'as been a good deal of discussion about the vdable head. It is my 
npinion, after having followed some of these cases for fourteen years, 
'at in many cases it is impossible from the x-ray evidence alone to 
determine whether or not the head is viable. The type of operation 
not decided upon until the fracture is exposed and the head, the 

Received for publication, October 6, 1939. 
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The question has been asked what t 3 ^pe of case is best suited for 
the modified Brackett operation. As mentioned before, we have made 
no choice so far as type of physique is concerned. We believed that 
all the patients upon whom we operated had no serious disease and 
had a number of years of useful life ahead of them if thej’’ could walk. 
We did not consider age; two were more than 80 jmars of age. Both 
these patients are living at this time, one being now over 90 years of 
age. One, a man, weighed 130 pounds and the other, a woman, 
weighed 175 pounds. 

The decision for the type of operation is never made definitelj’- 
until the joint is exposed. No consideration has been given to the 
portion of the neck remaining. In all eases the neck was completely 
absorbed so far as the x-ray showed, but in some there was consider- 
ably more bone than Avas apparent in the x-ray. 

The technique employed is an anterior approach along the lateral 
border of the sartorius muscle, extending backward someAvhat along 
the outer edge of the iliiun. The attachment of the rectus femoris is 
e.xposed and cut transversely or obliquely through its tendinous origin. 
The muscle is turned doAvn and covered with a Avarm moist laparotomy 
pad. The capsule is exposed; the plexus of A’^eins Avhich lies immedi- 
ately anterior is clamped and ligated; and the anterior capsule is cut 
parallel to its fibers Avhich, because of the displacement of the shaft, 
will be found to run transverselj’’ instead of obliquelj'. The capsule 
IS then cut aAvay from the acetabulum and removed as eompletelj'" as 
possible doAvn to its attachment on the shaft. The heaA^y fibrous tissue 
which lies betAveen the head and the shaft is completelj’- remoAmd. Any 
adhesions and all fibrous tissue around the head or extending betAveen 
the head and the edge of the acetabulum are completelj" removed. Again 
mentioning this may seem superfluous, but it is an extremely important 
factor in the success of the operation. A shai’p chisel is used to re- 
move the fibrous tissue from the fractured surface. ObserAmtion is 
made as to Avhether there is anj"^ bleeding from the head, the densitj' 
and consistency of the bone, and the size of the remaining portion of 
die head. When the fibrous tissue is completely remoA'ed from the 
apace betAveen the shaft and the head in this dissection, a Murplij' 
ahid is used to pry the shaft outAvard and hold it aAvaj^ from the 
acetabulum, completely exposing the fractured surface of the head. 

hen the head is free and the shaft pulled aAvaj’' so that there is 
good apposition, the head is rotated in all directions and the cartilage 
of the acetabulum and head is examined to note anj^ serious erosion 
of cartilage, the color and thickness of the cartilage, and Avhether there 
Ole. an}' adhesions betAveen the cartilaginous surfaces. If the liga- 
mentum teres lias not been torn, the head cannot be rotated more 
than 50 per cent. I liaA'e replaced the head on the end of the shaft, even 
" len the ligamentum teres Avas torn, and seen it function in one ease over 



764 


SURGERY 


reinaiiuler of the neck, and the upper end of the femur are inspected. 
In many cases wliere the x-ray shows necrotic ai’cas and one would 
suspect that the head was at least partly necrotic in the sense of lacking 
circulation, it has been found that, if put to work, the head will bear 
weight and function normally. Even after a period of nine years of 
such apparently normal function, the x-ray has shown the same 
necrotic areas. We, therefore, judge whether the head shall be re- 
moved or shall be put to woidc, at the operating table, without any 
definitely preconceived idea of Avhat operation Avill be done. 

If the bead is firm and can be freelj' moved in the acetabulum after 
the filirous tissue is thoroughly dissected away from the fractured 
surface and the rim of the acetabulum, or if there is any bleeding 
from the fractui'ed sui-faeo of the head after the fibrous tissue is thor- 
oughly removed, the head is fitted over the end of the shaft of the 
femur in the way described previously.’ I believe that, if the head is 
brought into wide contact with the upper end of a well-nourished 
shaft and held firmly between that shaft and the acetabulum, the cir- 
culation is restored sufficiently to allow the head to function. The 
cartilage of the liead and the cartilage lining the acetabulum must also 
be free from adhesions, and, although there are many times areas of 
erosion in this cartilage, the head will bear weight painlessl.v and re- 
main freelj^ movable. The cartilage should be examined as carefully 
as possible by rotating the head, but not completely displacing it. There 
must be sufficient capacity in the remaining head to allow excavation 
of proper size and sliape to receive the upper end of the shaft. The 
fibrous tissue which frequently completely binds tlie head to the 
acetalmlnm must be removed to allow the I’emaining head absolute!}'' 
free motion. If this is not done, the shaft will pry out of its new 


position. To assure success, it must be possible to phace the head in a 
valgus or adducted position in dii’cet weight-bearing line with the 
shaft, and it must maintain that position when the thigh is in not more 
than 15 degrees of abduction. If the upper end of the shaft actually 
slips out of the head when the leg is brought parallel to the long axis 
of the body, it is possible that there is a lever action between the shaft 
and the hypertrophied and .scarred transverse acetabular ligament. 
It should he possible to place the head in mai’ked ralgns position witli- 


out unduly stretching the ligamentum teres. 

If these conditions can be met, the modified Brackett operation re- 
sults in more painle.ss, movable, weight-bearing hips than any otiicr 
reported here, excepting the higli oblique intratrochanterie osteotomy. 
Tin's is done on eases that liave good apposition, with the idea only of 
restoring the weight-bearing line between the shaft and the liead, 
asmimin- that there is very heavy fibrous or partial bony union. In 
selected eases this procedure gives most satisfactory resulf.s. 
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a way. that it will sever the posterior lip of the greater trochanter 
which lies a considerable distance back of the neck at its base. The 
trochanter is removed by didving the chisel downward, backward, and 
outward. The chisel must be placed in such a way that it will remove 
not only the top of the trochanter lying above the base of the neck, 
but also the reflecting posterior lip far enough down to prevent inter- 
ference with bringing the shaft up into the head. If this lip is not 
removed, it strikes the posterior rim of the acetabulum and intei’feres 
with fitting of the shaft into the head, and in abduction will pry 
the shaft out of the head. 



twpf'if’i — -Second stage of reconstruction of hip. n. Large mass of fibrous tissue be- 
liollmv '1?^“ ^hd trochanter removed ; b, line of incision for removal of trochanter ; c, 
head and rounded end of shaft, the curves of which correspond. (From 
* “Smison; Fractures, J. B. Lippincott Co.) 

llie end of the shaft is then freed from all attachments of muscle 
and fibrous tissue for a distance of 1.5 to 2 inches, and shaped some- 
what in the form of a parabola, not a hemisphere. The head is then 
excavated with a motor-driven burr, an enlargement of a round dental 
urr. apex of the parabola is directed totvard the .junetion of the 
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it freely in all its motions, then adduct to 15 degrees and abduct to 
45 degrees. If the shaft has a tendency to pry out of the head when 
the leg is brought parallel to the long axis of the body, it is probable 
that it does not fit deeply enough into the head; or that the cavity 
in the head is not properly shaped to retain it firmly; or that the 
transverse ligament of the acetabulum is acting as a fulcrum; or the 
ligamentum teres limits the head in Amlgus position. If the transverse 
ligament is at fault, it must be cut so the shaft may be moved medially. 

After the shaft has been well fitted into the head and has been 
tested to see that the head follows all motions of the shaft freely, the 
leg is brought into 30 degrees of abduction. A two-prong sharp hook 
retractor is caught over the tip of the trochanter and it is dragged 
downward and outward as far as possible. A piece of malleable iron 
wire or heavy braided silk is passed through the muscle attachment 
at the tip of the trochanter, and through a hole drilled in the cortical 
bone of the shaft in the lower angle of the incision. The trochanter 
is then held firmly in a position which displaces it downward and 
outward. One loop of strong material is sufficient. The tendon of 
the rectus femoris is sutured and the wound closed. The capsule 
has been cut away ; therefore, there is nothing overlying the fracture 
except the rectus femoris. Heavy compression dressings are applied 
with a spiea muslin bandage. 

Postoperative fixation is by Adams’ abduction plaster boots, each leg 
heing abducted about 30 degrees. These boots are bivalved, and 
motion is started in the well leg in three or four days. Flexion of the 
knee and ankle, and active resistance muscle exercises are given 
daily. The patient is allowed to sit up in bed and is turned prone 
for one hour tivice each day. Motion in the operated leg is started 
within a week, and, the cast being bivalved horizontally, the knee and 
ankle are given active exercise. The hip is flexed, but is never brought 
into more than 20 degrees of adduction and out as far as 45 degrees 
of abduction. When the patient is turned, after the first two Aveeks, 
a pillow is placed under the knee of the injured leg in order to retain 
fnll extension of the hip. 


Weight-bearing is permitted in eight Aveeks. There is no protection 
in the Avay of a splint. The patient is usually started Avalking sup- 
ported by tAvo indiAuduals in Avhom he has confidence. This is im- 
portant. The surgeon and his first assistant can accomplish much more 
m the first tA\'o Aveeks than can be gained by the use of crutches 
"1 a number of Aveeks. The patient is urged to put full Aveight on the 
kip. There may be some tenderness, but it seems to be largely in 
Ike muscles and not in the joint. If the head remains firmly on top 
of the shaft, Avith direct Aveight-bearing between the head and the 
^kaft and acetabulum, no pain occurs in the joint, and the shaft is 
ooiistantly forced into the head. 
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pared to correspond to the upper end of the !h° n'T ''™‘ 

Murphy skid ie placed u-ithin thedvit, , , »f " 
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Fig", 3. — Tliird stage of operation. Hounded end of shaft tUted into hollowed-out 
head; trochanter replaced downward and outward from its original location, a. Posi- 
tion of shaft in head at completion of operation; b, head hollowed out in tlie fornj of a 
parabola, with the end of shaft lltted into it and the trochanter athiclied to tljo upper 
end of the femur below and lateral to its former position ; c, closure of capsule 
(From Magnuson: Fractures, J. B. Lippincott Co.) 
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it freely in all its motions, then aclduet to 15 degrees and abduct to 
45 degrees. If the shaft has a tendency to pry out of the head when 
the leg is brought parallel to the long axis of the body, it is probable 
that it does not fit deeply enough into the head; or that the cavity 
iu the head is not properly shaped to retain it firmly; or that the 
transverse ligament of the acetabulum is acting as a fulcrum; or the 
ligamentum teres limits the head in valgus position. If the transverse 
ligament is at fault, it must be cut so the shaft may be moved medially. 

After the shaft has been well fitted into the head and has been 
tested to see that the head follows all motions of the shaft freely, the 
leg is brought into 30 degrees of abduction. A two-prong sharp hook 
retractor is caught over the tip of the trochanter and it is dragged 
downward and outward as far as possible. A piece of malleable iron 
wire or heavy braided silk is passed through the muscle attachment 
at the tip of the trochanter, and through a hole drilled in the cortical 
bone of the shaft in the lower angle of the incision. The trochanter 
IS then held firmly in a position which displaces it dowoiward and 
outward. One loop of strong material is sufficient. The tendon of 
the rectus femoris is sutured and the Avound closed. The capsule 
has been cut aivay; therefore, there is nothing overlying the fracture 
except the rectus femoris. Heavy compression dressings are applied 
with a spiea muslin bandage. 

postoperative fixation is by Adams’ abduction plaster boots, each leg 
being abducted about 30 degrees. These boots are bumlved, and 
motion is started in the well leg in thi'ee or four days. Flexion of the 
knee and ankle, and active resistance muscle exercises are given 
daily. T]ie patient is allowed to sit up in bed and is turned prone 
foi’ one hour twice each day. Motion in the operated leg is started 
■"'ithin a iveek, and, the cast being bivalved horizontally, the Icnee and 
ankle are given active exercise. The hip is flexed, but is never brought 
iMo more than 20 degrees of adduction and out as far as 45 degrees 
of ‘piduction. "When the patient is turned, after the first tivo iveeks, 
a pillow is placed under the knee of the injured leg in order to retain 
f«h extension of the hip. 

eight-beai’ing is permitted in eight rveeks. There is no protection 
the Avay of a splint. The patient is usually started Avalking sup- 
Poited by two indhdduals in Avhom he has confidence. This is im- 
Poitant. The surgeon and his first assistant can accomplish much more 
m the first two Aveeks than can be gained by the use of crutches 
•0 a number of Aveeks. The patient is urged to put full Aveight on the 
“P- There may be some tenderness, but it seems to be largely in 
^0 muscles and not in the joint. If the head remains firmly on top 
the shaft, with direct Aveight-bearing betAveen the head and the 
' 'a t and acetabulum, no pain occurs in the joint, and the shaft is 
‘^aiistantly forced into the head. 
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upper and middle thirds of the arc of the head, which has been 
shaped to correspond with the upper end of the sliaft. This must be 
in full view in the operative field. When the cavity has been pre- 
pared to correspond to the upper end of the shaft, the small end of a 
Murphy skid is placed within the cavity; the leg is broiiglit into abduc- 
tion and the shaft pried into the head. It ^viIl sometimes be found 
that tlie cavity is not large enongJi, and several fittings maj' be neces- 
sary. The test ive use is to rotate the shaft and see if the head follows 



/ 



Wi,. ■! Third stace of operation. Rounded end of siialt fitted into hollowcd-out 

ion of shaft in head .at completion of attaciied to tlie upper 

Jcf o?' V''fenmrbetw uiMe4^o posfUon : c, closure of capsule. 

From Jlagnuson: Fractures, J. B. Uppincott Co.) 
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The only specmien which we have been able to fi-acture oc- 

which there was microscopic evidence ot bony ‘iarcn was 

curred eighteen months prior to the operation and the specimen 

obtained at autopsy three months after the operation. 

Of the 41 oases feported, 28 were good, painless 
and bore weight painlessly, allowing the patient to 7 ™“^^ 
occupation. , The question has been asked whetliei 1 1 1 ^ 

.1. J the foot on the ininred side. Whether all eonld do 
say. The reeords were not made with this in view. . . 

have not complained of this, and ail have been able to sit comfo. tably 
ill a chair and bend the knee to a right angle or e er. t„ c-lv 

In the remainder of the cases there have been 
the results were poor, the shaft having slipped ^ ^tirn 

lack of weight-beLing stability. In one of these a ^™me n oimi 
has been done and in another a high osteotomy, wi n 
years. Both of them are now bearing weight ^ wei"ht- 

head collapsed and gradually disintegrated excep ^oi fiues- 

bearing fragment, but the function remained goo . ne c 
tionabre. The parent felt that the hip was wtt Xl 

walking with a cane, but I could not determine bearing 

weight-bearing, and in our opinion the lesser ‘ y^lous 

agaLt the lower edge of the head which 

position. From one patient Ave have been able o ge n Pnnnd 

In no case has flattening of the head been seen sue as 
following dislocation of the hip. . ’ 

Mention must be made of the distorted appearance o 
occasionally following operation. It seems almos 
produce in the x-ray what is seen at the operating ar 
which give an impression of great security and goo a i^n 
operating table show the shadow of bone apparent y ‘ 
which could not bear weight, yet the case progi esses o a . 

This operation has also been used in subcapital 
of the femur in six cases and in these fresh fiactuies i 
in complete restitution to normal. In ununited lac pgj.jgf^tion 

cause of the absorption of bone of the neck of the femur, , 

of large amounts of fibrous tissue rvithin the capsu e, u (.],;§ 

of the capsule, and the Aveakness of the muscles i om ° 
cannot be achieved. There must be some shortening • 

absorption of the neck, and this in itself interferes wi 
range of motion in the hip. The amount of ^ 

the time of operation is so extensive that theie vennired for 

able sear tissue around the hip joint. Many m n is which 

the reestablishment of control of the hip joint ly 'c 
are responsible for its motion. 
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Eight weeks is adequate time foi- the trochanter to unite, AYe have 
never seen a ease in which the trochanter has failed to unite. It seems 
that the time of the surgeon and his first assistant is well spent in 
the first few days of walking, in the establishment of confidence in the 
mind of the patient that the hip is solid and weight can be borne with- 
out fear. Some younger patients have irsed crutches only for two 
weeks, and then resorted to canes. As soon as the muscles are able 
to support weight, if the head is in the position it should be, there 
is no feeling of weakness, because there is firm support between the 
shaft and the head of the acetabulum. ’ 



Fig:. 4, — Firm impaction in valgus position Is tlie ideal way in Avhich the head should 
be interposed between the shaft and the acetabulum. 


The percentage of bony unions is undeterminable. In eases tvliieli 
have been walking for eight or ten years after this operation, the re- 
turn to eoutinuons bony structure is so gradual that we have not been 
able to determine when it occurs. We believe tiiat there is probably 
not bony union at the time weight-bearing is allowed, but, jndgnng 
from experience, if the head is free in the aeetabnlum and the wc.sl.t 
is transLtted in direct line rvith the head held /irmly beWce the 
shaft and the .eelabulu,,,. even in a dead head crcepms s„hst.tal,c„ 

will take place. 



AN ANATOillO AND EOENTGENOLOGIC STUD A" OP THE 

WRIST JOINT 

Observations on a Case of Recurrent Radiocarpal Dislocation 
C oJiPLiCATiNG Madelung’s Deforjiity and Its Surgical 
Correction 

Thojias Horwitz, M.D., Philadelphia, Pa. 

T he HOVEjMENTS of the wrist joint are shared by several articula- 
tions: the radionieniseoearpal, intcrearpal, and carpometacaipal 
joints. The radius and articular disk form a transversely elliptical, con 
cave surface (the glenoid), and the navicular, lunate, and tiiangulai 
carpal bones form a smooth convex surface (the condyle). The inter 
carpal joints include the arthrodial joints between the caipal bones in 
the proximal and distal rows and the S-shaped articulation (medio 
caipal) between the two carpal rows (Pig. !)• Since the wrist lacks 
only marked rotation on a vertical axis (it possesses tliis motion to a 
limited extent), it has most of the movements of an enarthrodal joint, 
without the structural weakness peculiar to such joints. Pionatioii aiic 
supination in the forearm supplement the circumduction possible in t e 
wrist joint complex, duplicating all the movements possible in a a 
aiid-socket joint. 

ligajients of the wrist joint 

The anterior radiocarpal ligament runs obliquely fiom the ladial 
styloid process and articular margin downivard and iilnaiiyaid to a 
tach to the navicular, lunate, and triangular bones of the proximal car pa 
I’ow and to the capitate bone (os magnum) in the distal row. The an 
terior ulnarcarpal ligament runs obliquely downward and radialward, 
crossing behind the radiocarpal ligament, from the ulna to the capita e. 
The posterior radiocarpal ligament passes downivard and ulnaiwaic 
from the articular margin of the radius to the lunate and capitate. 
internal lateral (ulnar collateral) ligament descends from the ulnar sty- 
loid process and divides, the anterior fasciculus going to the pisHorm 
bone, the posterior to the triangular bone. The external lateial ()a la 
collateral) ligament passes from the radial styloid process to the anteio 
external surface of the navicular bone. The carpal bones aie u- to 
gether by short volar, dorsal, and interosseous ligaments (Figs. 1 and ) . 

The anterior ligament is strong and thick ; the posterior ligament is 
comparatively thin. The latter, however, is strongly reinforced by the 
fibrous sheaths of- the extensor tendons with which it is intimate j 

Received for publicution. November 10, 1930. 
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Nevertheless, when the shaft of the feiiiui’ bears weight in direct 
line with the head and into the acetabulum, a comfortable, weight- 
bearing hip with a movable head can be obtained. The patient can be 
restored to useful activity and be comfortable for the remainder of 
life so far as the hip is concerned, in spite of the fact that extremes 
of motion may never be established. Restitution to complete normal, 
however, in my opinion is not to be expected in any reconstruction 
operation for long-existent ununited fractures of the neck of the 
femur. 

REPEREXCE ,, 

1. !Maguuson, Paul B.: Bepair of Ununited Praeture of the Xeck of tlic Femur, 
J. A. M. A. 98: 1791-1794, 1932. 
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2. The integrity of the distal end of the ulna and the prevention of its 
displacement depend, in the order of their importance, upon (a) the 
extensor carpi ulnaris tendon and its sheath (Fig. 2 a), (b) the triangu- 
lar fibroeartilage, and (e) the anterior and posterior distal radioulnar 
ligaments. 



i . .. b 

ot Cross section of tlie right forearm 1.25 cm. proximal to the dorsal margin 

longus Joint ; JR, radius ; U, ulna ; i.m., interosseous membrane ; 1, palmaris 

iendon ■ , "> median nerve ; S, flexor carpi radialis tendon ; i, flexor pollicis longus 

isndon ■ X “1^1 artery ; S, abductor pollicis longus tendon ; t, extensor pollicis brevis 

tendon • in ®^tensor carpi radialis longus tendon ; 9, extensor carpi radialis brevis 
dleiti dlgitorum communis and extensor indlcis tendons: 11, extensor 

arterv j 5 a extensor carpi ulnaris tendon; IS, ulnar nerve; li, ulnar 

flexor fliVU carpi ulnaris tendon; 16, flexor digitorura sublimis tendons; n, 

lids tpnri P^fdndus tendons; 18, pronator quadratus; 19, extensor longus pol- 

raaiocainai''- C*'oss section of right wrist 2 cm. distal to the dorsal margin of the 
naviculni-T pisiform; t, triangular; h, hamate; m, os magnum (capitate) ; ii, 

fliKitoriim’ carpi ulnaris tendon; 2, ulnar nerve; S, ulnar artery; flexor 

tendon • “ ®dbUmis and profundus tendons ; 5, palmar fascia ; 6, flexor pollicis longus 
Pollicia' carpi radialis tendon; S, abductor pollicis longus tendon: 9, extensor 
longus to 1 ® tendon; 10, extensor pollicis longus tendon; 11, extensor carpi radiahs 
munis sn i extensor carpi radialis brevis tendon ; IS, extensor digitorum com- 

extensnn o extensor indicis propius tendons: H, extensor digit! quinti tendon; 15, 
or carpi ulnaris tendon. 


CO.MPauativj; ANATOJIY op the COLLATERAL LIGAXIENTS OF THE ITOIST ^VND 

OTHER JOINTS 

Fie integrity and stability in such articulations as the Imee and intcr- 
P la angeal joints rests mainly upon the collateral ligaments. The col- 
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blended and by the extensor tendons tliemselves. This intimate relation 
IS not present on the flexor surface. The collateral ligaments become taut 
only at tlm extremes of abduction-adduction, flexion-extension, and pro- 
Jiation-snpmatmn ; tliey are relatively relaxed in all other positions 
In order to determine ivhat the strength and integrity of the wrist joint 
depended upon, tlie upper extremities of four human cadavers were dis- 
sected, with the following conclusions : 



Fi^. 1. — Section of hand, wrist, ami lower forearm in the frontal plane: ratlins,' 

U, ulna; u, navicular; I, lunate; i, triangvUar; jn, os magnum (capitate) : Jh haniate; 
hm., lesser imiltang-ular ; greater multangular; /c, triangular /ibrocartilago ; 

r.c./., radial collateral ligament; n.c.J., ulnar collateral ligament. 

1. The strengtli of the wrist joint and the prevention of pretcrnaUiral 
mobility (anteroposterior and lateral displacement, distraction) are de- 
pendent npon (a) the extensor tendons which are intimately related to 
the posterior surfaces of the radiocarpal and mediocarpal articulations, 
especially those of the extensor carpi radialis longiis and hrevis, and, to a 
less extent, of the extensor digitorum eonnminis (Fig. 2 « and ii) ; and 
(b) the sheaths of these extensor tendons, which intiniafel.v blend "'ith 
and reinforce the thin posterior capsule and I'adiocarjial ligament (big. 

2 a). 


HORWITZ: STUDY OF WRIST JOINT 


777 


the palniaris longus, by inserting into the bases of the metacarpal bones 
activate all the joints involved in naist motion, the radiomeniscoearpal, 
medioearpal, and earpoinetaearpal articulations. 

MOVEMENTS OP THE WRIST JOINT 

The amplitude of inotioh is greater in the cadaver than in the living 
subject, and is greater on passive than on active motion (Ghigi^). All 
movements occur about axes which are distal to the medioearpal articula- 
tion, so that the proximal carpal row and the proximal end of the capitate 
move in opposite direction to that of the liand in all planes. 

The studies of Henke, ■* Cuneo and Veau,® and Fiek“ indicate that these 
axes are not placed so simply as in the frontal plane for flexion-extension 
and in the sagittal plane for radial and ulnar abduction, perpendicular 
to eacli other and traversing the center of the head of the capitate bone. 
According to Cuneo and Veau, the radiocarpal and medioearpal joints 
have common axes which are oblique, directed from anterior and inward 
to dorsal and outward for the former, and from anterior and outward to 
dorsal and inward for the latter. Fick believes that these axes are not 
only oblique in the transverse plane, but also inclined upon a horizontal ; 
i-e., in an oblique plane from below and forward to upward and liack- 
ward. Radial abduction, therefore, results from flexion of the radio- 
carpal joint and extension of the medioearpal joint ; ulnar inclination is 
due to extension of the radiocarpal and flexion of the medioearpal joints. 
These opposite movements annul each other to give true lateral motion. 
Cuneo and Veau also believe that in flexion there must also occur some 
radial abduction in the radiocarpal joint and some ulnar abduction in 
the medioearpal joint, these opposite movements annulling each other 
to give true flexion ; the reverse occurs in extension. This latter conten- 
tion is not accepted by Fick. 

There is much disagreement as to the part played bj’ the radiocarpal, 
medioearpal, and carpometacarpal joints in wrist motion, both in ana- 
tomic textbooks (Morris,^ Poirier and Charpy^), and in special roent- 
genographie studies (Wright,® Corson*®). In my own roentgenographic 
studies I have noted considerable variation in the amplitude of motion, 
Hot only in the normal wrists of several subjects, but also in the two 
'vrists of the same subject. An effort is made here, by using the a^ei- 
ages of the roentgenographic measurements in several normal eases, to 
represent accurately the part played by the various units of this joint 
complex. 

I- J^orsifiexion and Palmar Flexion. — ^1. In dorsiflexion, motion in the 
ladionavicular (radiocarpal) joint exceeds that in the lunate-capitate 
(medioearpal) joint (52:33°), but motion in the radiolunatc (radio- 
carpal) joint is less than that in the lunate-capitate (medioearpal) 
joint (21:33°). 
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lateral ligaments inhibit extension beyond 180° when tliey are taut; they 
relax in partial flexion, permitting some lateral motion,' and become taut 
again in acute flexion. In the knee lateral motion in flexion is iiiliibited 
by the anterior expansion of the internal lateral ligament and by the 
crucial ligaments.* In the interphalangeal joints the tautness of the col- 
latei'al ligaments in extension is augmented bj' the shape of the articular 
surface of the phalangeal head which is not a true circle. The ends of the 
lateral ligaments in this joint lie anterior to tlie transverse axis, which 
itself is variable because of the spiral shape of the articular surface.® 

In the elbow and ankle joints the collateral ligaments play their role 
seeondai’ily, since the avoidance of preternatural mobility in these joints 
depends more upon the accurate adaptation of their bony components. 
The lateral ligaments are triangular with tlieir bases distalward and are 
composed of three fasciculi. The axis of tlie joint lies somewhere betAveen 
the anterior and posterior bands, so that these fasciculi become tensed in 
different positions of the joint. Since the troelilea of the humerus is 
spiral-shaped and not truly circular, and since the ulnar articular sur- 
face is widest distally, lateral motion becomes possible in partial flexion 
of the elboAv joint. In the anlde joint, since the superior articular sAirface 
of the astragalus is widest anteriorly, lateral motion is present when the 
foot is plantar flexed. 

Unlike the knee and interphalangeal joints Avliicli depend for stability 
and integrity almost entirely upon their collateral ligaments, and the 
elboAv and ankle joints which depend more upon tlieir osseous eomponent.s 
than their collateral ligaments, the rvrist joint relies for its integrity 
upon the extensor tendons and their tendon sheaths which so intimately 
mei'ge with the posterior joint capsule. Its functional efficiency is en- 
hanced by the multiplicity of components that make up its joint complex. 


MUSCLES .VCTIA'ATING THE WRIST JOINT 


The tendon of the flexor carpi ulnaris mnscle, crossing by way of the 
pisiform bone to the base of the fifth metacarpal bone and hamate hook, 
the palmaris longus crossing in front of the annnlar ligament, and the 
tendon of the flexor carpi radialis crossing the prominent navicular 
tubercle and the groove of the greater multangular to the bases of the 
second and third metacarpal bones, lie so far anterior to the transverse 
axes of the Avrist joint that they have a superior functional advantage 
over the extensors of the Avrist joint Avhieli hug the distal radial surface 
closely (Boileau Grant*). HoAvever, upon this lesser mechanical advan- 
tage of the extensor carpi radialis longus and brevis and tiie extcn.sor 
carpi nlnaris tendons depends much of the strength of tlie wri.st .joint 
(vide supra) (Fig. 2 b). These fie.xor and extensor tendons, c.vcepting 


*Tlie inecliaiJi-sni operative in tjie aiie lo tiie (c- 

that the collateral Jisa.nents are i;"..l. Tl.u.'^^ iatoral niohllity 

’h-Mon increa... 
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supported by many others,®’ states that in pronation and supina- 
tion the ulnar head is not fixed, but rotates, in a lesser are, opposite 
that of the radius. Cathcart^® has shown that the shoulder joint, as well 
as the elbow joint, supplements the proximal and distal radioulnar joints 
in this complex movement. 

Pronation (all muscles being removed) is checked in the human 
cadaver by the (1) posterior radiocarpal ligament, (2) posterior infe- 
rior radioulnar ligament, (3) collateral ligaments of the wrist, and (4) 
tension in the posterior part of the annular ligament of the proximal 
radioulnar joint. Supination (all muscles being removed) is limited 
by the (1) anterior radiocarpal and ulnarcarpal ligaments, (2) ante- 
rior inferior radioulnar ligament, (3) collateral ligaments of the wrist 
joint, (4) tension in the anterior part of the annular ligament of the 
proximal radioulnar joint, (5) interosseous membrane of the forearm, 
and (6) contact of the ulnar styloid pi’ocess against the posterior border 
of the sigmoid eavitj’’ of the radius. How important the latter factor 
IS becomes evident in the restriction of this motion in deformities affect- 
ing the integrity of the distal radioulnar articulation; e.g., fractures 
ivith shortening of either radius or ulna ; upward displacement of the 
radius as follows severe fracture, dislocation or surgical removal of the 
radial head; disturbances of growth at the distal radial and ulnar 
epiphyses ; and luxation of the ulnar head. 

I 

RECURRENT LUXATION AT THE R.VDIOC.mPAL JOINT j 

Traumatic dislocation of the wrist has been reported frequently, in- 
variably associated with fracture of the adjacent bony structures. This 
IS to be differentiated from those deformities of the wrist in which, as a 
result of developmental aberration, epiphyseal injury or infection, there 
IS an apparent forward or baclrward displacement of the hand on the 
forearm, the radiocarpal and mediocarpal joints remaining intact. 
Jloueliet and Belot“ report a case of bilateral “snapping wrist,” in 
which the distal carpal row dislocated reciu’rently and anteinorlj’’ on the 
proximal carpal row, spontaneously on the right side and with passive 
effoi't on the left side. To m 3 '' Imowledge there has been no instance of 
lecurring dislocation at the radiocarpal articulation reported hi the 
medical literature. 


.^Se Report. — 31. a female, first noted a painless deformity of her left 

ivnat at the age of 17 years. There had been, no preceding injury or disease of 
0 involved wrist. Her family history and past personal history were negative, 
le unilateral deformity was diagnosed as an early Hadelung’s deformity. There 
"ere dorsal and lateral curvature of the radius associated with shortening of the 
fa ius, anterior deviation of the distal 'articular surface of the radius so that the 
lan appeared displaced volarward, dislocation and prominence of the ulnar head 
orsallyj and "triangulation" of the carpus.ia Dorsiflexion was limited by the 
O'erianging posterior lip of the distal articular surface; ulnar abduction was 
'niitod by the prominent ulnar head. 
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^ 2 In palmar flexion, motion in the lunate-capitate (mediocarpal) 

ffi? radioiimate (67:18°) and radionavicular 

( 87:49°) radiocarpal joints. 

3. Motion ill both directions, in the radiocarpal articulation, is greater 
in the radionavicular than in the radiolunate joints (SS:43°). 

4. The range of flexion in the wrist joint' (radiocarpal, mediocarpal, 
carpometacarpal) is only slightly exceeded by the range of extension 
from the neutral position (68:69°), a total of 137°, 

II. Radial and TJlnar Abduction (In Supination). — 1. In radial ab- 
duction more motion oceui-s in the lunate-capitate (mediocarpal) joint 
than in the radiolunate (radiocarpal) articulation (9:5°). 

2. In ulnar abduction motion is equally distributed in both carpal 
rows (22:22°). 

3. The combined range of radial and ulnar abduction is 74°, the 
amplitude of ulnar abduction being three times that of radial abduc- 
tion (56:18°). 

III. Radial and Ulnar Abduction (In Pronation). — 1. In radial ab- 
duction almost the entire motion occurs in the lunate-capitate (inedio- 
carpal) joint, only a very slight shift occurruig in the radiocarpal joint 
(26:1°) between the radius and lunate bone. 

2. In ulnar abduction, motion in the radiolunate (radiocarpal) joint 
is five times that in the lunate-capitate (mediocarpal) joint (25:5°). 

3. The total range of radial and ulnar abduction is 63°, the ampli- 
tude in ulnar abduction only slightly e.xeeeding that of radial abduc- 
tion (34:32°). 

IV. Rotation of the hand on a vertical axis (45°) augments the range 
of supination and pronation. It occurs in both radiocarpal and luedio- 
cai'pal joints and in the arthrodial joints between the individual carpal 
bones, rotation occurring about the vertical axis of the capitate bone. 

V. Anteroposterior mobility of the hand on the forearm is only ap- 
parent, since on lateral roentgenograms of the wrist no true active or 
passive displacement occurs. What does occur is dorsillexion in the 
radiolunate (radiocarpal) joint and palmarflexion in the lunate-capitate 
(mediocarpal) joint upon forceful posterior displacement of the hand, 
while palmar flexion in the radiolunate (radiocarpal) and dorsiflexion 
in the lunate-capitate (mediocarpal) jomts occur on forceful anterior 


displacement of the hand on the forearm bones. 

VI. Circumduction is a composite of the four successive movements 
of flexion, extension, radial and ulnar abduction. It describes an o:al, 
rather than a circle, with its greatest axis anteropostei ior. 

VII. Pronation and Supination. — Tliese movements occur about an 
axis which, proximally, passes through a variable point near the center 
of the sliglitly oval radial head, and, distally, pas.ses between (he ecu tens 
of the distal articular surface of the radius and the ulnar head, Aosci 
to the latter. Heiberg’s'^ theory, first propounded by Le Comte, ami 
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to the proximal portion, superficial to its previous tendon sheath. Tlie sheath 
of tile extensor pollicis longus tendon was repaired, and the subcutaneous tissue 
and skin closed in layers (Figs. 3 and i). 

The left wrist was immobilized in plaster of Paris, in neutral position, for 
tiiree weeks and this was followed by physiotherapy, massage, and exercises to 
regain motion. When last examined (February, 1940) she had had no recurrence 
of the clicking sensation. Tire range of active motion was: 60“ flexion, 45° extension, 
20° radial abduction, 20° ulnar abduction, and complete pronation and supination. 
There was no anteroposterior motion, actively or passively. 

JDiscussmi . — The recurreut luxation and the preternatural mobility 
in the radiocai-pal ai’tieulation were believed due to three factors ; 

1. An exaggerated radiocarpal joint angle with deficient anterior lip 
of the distal articular surface of the radius, despite the previous wedge 
resection performed to correct this deformity. 



. F'B- I. — Line drawings of specimens sliown in Figs. 1 and 2. o. Frontal view and 
hro ! showing one-half of the distal stump of the extensor carpi radialis 

tiin tendon traversing channels drilled through the radius and lunate bone, witli 
‘lie other one-half of the distal stump resutured to the proximal portion of the tendon. 


2. Hypotonia of all the joints of both upper extremities, and espe- 
cially evident in the normal right wrist. 

3. The loss of the essential support of the wrist joint (reinforcement 
of the dorsal radiocarpal ligament and capsule by the extensor tendons 
ond their sheaths) by the shortening of an already foreshortened radius 
tlu’ough a doi'sal vvedge resection at the distal end of the radius, and 
by the removal of the distal end of the ulna. 

The operative procedure employed in this case is based upon the 
teclmique of the Nicola operation for i-eeurrcnt dislocation of the shoul- 
der joint,'® a ligamentous strut being eonstrneted across the center of 
the radiocarpal joint. It was appreciated that motion in this joint 
boiild thereby become somew’hat impaired, since the center of its motion 
"as being transferred from the center of the head of the capitate bone 
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Tlie deformity was cosmetically improved by the removal of a dorsal wedge at 
the distal end of the radius in February, 1936, but the patient began to experience 
pain, especially about the more prominent ulnar head, in iUay, 1936. She was 
subjected to a second operation for the removal of the distal three-fourth inch 
of the ulna, with subsidence of her discomfort. In February, 193S, she began to 
complain of recurrent episodes of iiainful swelling of the left wrist and of an 
annoying painful “click " upon flexion of the left wrist. There were an unusual 
amount of preternatural niobilitj- of the hand on the forearm present passively 
and a palpable click in the wrist on flexion beyond 30°. Lateral roentgenograms 
levealed a recurrent, partial, anterior dislocation of the proximal carpal row on 
the radius upon flexion of the wrist, with spontaneous reduction on extension. The 
patient disability and complaints increased despite periodic splint fixation and 
intensive physiotherapeutic measures until August, 1939, when she requested a more 
radical and effective interference. The following operative procedure was employed, 
after considerable trial on the human cadaver, in preference to an anterior bone 
block or a radiocarpal fusion, as the simplest means of restoring stability and 
yet of preserving funetiou and motion in the involved joint. 



i 

I 


Fiff. 3. — Sagittal section of wi'ist and lower end of forearm: H, radius; i. lunate; 
in, os magnum (capitate) : 3rd met, third metacarpal; f, extensor carpi radialis brevis 
tendon ; S, dorsal radiocarpal ligament and dorsal capsule ; 3, volar radiocarpal liga- 
ment and volar capsule. 


Operation . — A three-inch incision was made on the dorsum of the left wrist 
extending two inches proximal to and one inch distal to the radiocarpal articu- 
lation, and just lateral (radial) to the prominent ridge which separates the tendons 
of the extensor carpi ■ radialis brevis and extensor pollicis longus. Tlio sheath of 
the former tendon was incised longitudinally and the tendon was severed two inches 
above the joint line. By retracting the extensor pollicis longus tendon laicraliy 
after partially opening its sheath and by incising the dors.al capsule transwrsci.v, 
a satisfactory' view of the radiolnnate joint was obtained. The distal stuaip oi 
the extensor 'carpi radialis brevis tendon was split into equal lialves and one part 
was roughened and passed through oiie-cighth-inch drill holes which *‘'“'‘'''’■'''■’‘1^ 
lunate bone and the distal end of the radius, penetrating near its 
mLLr, while it was performed with ^iffionlty on the 
with ease in the patient because of the marked laxity of ‘ 

The tendon was sutured under tension, with the wrist J; ' ‘ j , incised 

two periosteal flaps previously elevated, a.id this wa.s - ^ ^ ^ J 

tendon sheath walls. The unused portion of the distal tendon .stum,. 



HORWITZ: STUDY OF WRIST JOINT 


783 


5. Cuneo, B., and Veau, V. : De la physiologie des articulations du poignet, Presse 

med. 4: 361, 1897. 

6. Pick, R. : In Von Bardeleben, K. : Handbucli der Anatomic des Menschen, 

Jena, 1904, Gustav Piselier. 

7. Morris: Human Anatomy, ed. 8, edited by Jackson, C. M., Philadelphia, 1925, 

P. Blakiston's Son & Co. 

8. Poirier, P., and Charpy, A.: Traite d’anatomie humaine, Paris, 1911, Masson 

et Cie. 

9. Wright, R. D. ; A Detailed Study of Movement of the Wrist Joint, J. Anat. 

70: 137, 1935. 

10. Corson, E. R. : An X-Ray Study of the Normal Movements of the Carpal Bones 

and AVrist, Proc. A. Am. Anat. 11: 67, 1899. 

11. Heiberg, J. : .The Movements of the Ulna in Rotation of the Forearm, J. Anat. 

19: 235, 1885. 

12. Dwight, T. : The Movements of the Ulna in Rotation of the Forearm, J. Anat. 

19: 186, 1885. 

13. Cathcart, C. M''. : On the Movements of the Ulna in Pronation and Supination, 

J. Anat. 19: 355, 1885. 

14. Mouchet, A., and Belot, J. : Poignet a ressaut. Subluxation mediocarpienne en 

avant. Bull, et mem. Soc. nat. de chir. 60: 1243, 1934. 

15. Anton, J. I., Reitz, G. R., and Spiegel, M. B. : Madelung’s Deformity, Ann. 

Surg. 108: 411, 1938. 

16. Nicola, T. : Recurrent Anterior Dislocation of Shoulder. New Operation, J. 

Bone & Joint Surg. 11: 128, 1929. 

17. Hill, R. B. : Habitual Dislocation of the Distal End of the Ulna, J. Bone & 

Joint Surg. 21: 780, 1939. 



782 


SURGERY 


to the center of the radiocarpal joint itself, but it was believed (and 
substantiated postoperativety) that the loss would be compensated for 
by the motion in the medioearpal and carpometacarpal articulations. A 
similar change in the center of slioulder joint motion occurs following 
tile Nicola procedure, but the glenohumeral restriction resulting thereby 
is so well supplemented by motion in the acromioclavicular and sterno- 
clavicular joints that a complete range of motion is usuallj* restored to 
the shoulder joint complex. This principle has been eniploj-ed for 
habitual anterior dislocation of the distal end of the ulna by Hill,*’' who 
passes the tendon of the extensor carpi ulnaris through a longitudinal 
tunnel in the ulnar head. 


CONCLUSIONS 

1. Dissections of the wrist joints of four human cadavei’s show that 
the strength of this joint and the prevention of preternatural mobility 
are dependent upon the extensor tendons which are closely related to 
dox'sal sui’faee of the radiocarpal and medioearpal joints and the ex- 
tensor sheaths which blend intimately with the posterior joint capsule. 

2. Roentgenographic measurements of the normal Avrists of several 
subjects reveal that: 


a. Palmar flexion occurs mainly in the medioearpal joint; dorsiflexion 
occurs mainly between the radius and navicular bone; motion is greater 
between the radius and navicular bone than between the radius and 
lunate bone, in both palmar and dorsiflexion ; and the combined range 
of motion in the component joints of the wrist is almost equal in both 
palmar and dorsiflexion, being slightly greater in the latter. 

b. In supination the range of ulnar abduction, which occurs to equal 
extent in the radiocarpal and medioearpal joints, is three times greater 
than that of radial abduction, which occurs mainly in the medioearpal 
articulation; in pronation the range of ulnar abduction, wliich occurs 
mainl.v in the radiocarpal joint, and radial abduction, occurring almost 
entirely in the mediocai’pal joint, are almost equal, being slightly greater 
in the latter. 

3. A case of recurring anterior luxation at the radiocarpal articula- 
tion, superimposed upon a pre-existing Jladelung’s deformity of the 
Avrist, is reported and its successful surgical correction is discussed. 


I am indebted to Proefssor J. P.nrsoiis Scliaefgjr. Director of “iron'.! 

Institute of Anatomy, Jefferson AledJcat College. Philadelphia, P.i.. for Id.s f, 
supply of anatomic m.iterial. 


references 

1. Honvitz, Xt. T.: Au Investigation of TJic Surgic.il Au-Uomy of the UftomcotH 

of the Knee Joint, Surg., G.vnec. & Obst. 67; JS/, „ ivood 

2. Boile-au Grant, J. G.: A ilcthod of Anatomy, Baltimore, JOoS, Uillia.u. Wood 

3. GliiVif°af*Contributo alio studio della articolazionc della niano, Cinr. d. org. 

di inovinicnto 21: 3If, 1939. , ,, , -it,, Tensi JS6.7. Clusinv 

4. Henke. K.: Ueber die Anatomic iind Afecliaink dcr OLknkc, J , 

Fischer. 



KAPLAN; 3IALLET OK BASEBALL FINGER 785 

New facts have been foimd since the j)ublieatioii of the article con- 
cerning cases where the x-ra 3 ' showed a fracture of the base of the 
distal phalanx. On operation in these eases the distal interphalangeal 
joint and the extensor tendon were exposed through a U-ineision as 
proposed before. In a ti’pical ease, the x-raj" of which is shown 
(Pig. 1), a fracture of the base of the distal phalanx .shows what could 


Fie. 1. — X-ray of a fracture of tlie base of the distal phalanx due to a ts’pieal injury 

by a ball. 



"• — Photograph of same case as shown in Fis. 1. Typical mallet-flnger deformity. 

be called an avulsion fracture of the base. Fig. 2 shows the phofo- 
gi’aph of the same ease, which is a t.vpieal mallet-finger cleformit.v. On 
operation iu this case the distal interphalangeal joint showed no tear 
ot the extensor tendon and no avulsion of the tendon from its inser- 
tion. The examination of this patient, previous to the operation, 
■'ihowed no evidences of swelling or depression of the dorsum of the 



MALLET OR BASEBALL FINGER 

Emanuel B. Kaplan, M.D., New York, N. Y. 

* j ’HE deformity wiiieJi is called mallet or baseball finger luis been 
described and the treatment of it indicated by many authors. The 
general coneeptiou of the cause of this deformity was a rupture of the 
insertion of the extensor tendon of the finger from the base of tlie 
distal phalanx with an accompanying avulsion fracture of this base. 
The usual treatment was an application of an extension splint to the 
volar surface of the finger, placing the distal phalanx in hyperexten- 
sion for a certai)! j^eriod of time ; or surgical interference, consisting 
in a reattachment of the extensor tendoii to the base of the distal 
phalanx through a small L-ineision placed over the distal inter- 
phalangeal joint of the finger. 

The above-described treatment, whether of the first or second tj'pe, 
was found inadecjuate in many eases, causing a serious disability, espe- 
cially for people in certain professions. 

Multiple observations of these deformities convinced me that the 
mallet-finger deformity is caused by an injuiy at different points of 
the distal part of a finger and probably is very rarely due to an 
avulsion fracture, as heretofore described. 

A systematic roeiitgenographic study of freslily accpiired mallet- 
finger deformities showed that the evidence of a fracture at the base 
of the distal phalanx was present infrequently. Furthermore, it 
showed that, in those cases where the x-ray does not reveal a fracture 
of the base of the distal phalanx, the examination of the dorsum of the 
finger reveals an area of acute pain located, not at the base of the 
distal phalanx, but over the middle of the dorsum of the middle 
phalanx. This area appears slightly depressed, as if the underl.ving 
structures had retracted between the skin and the phalanx; in the 
area of the distal iuterphalangeal joint a distinct .swelling- can be 
noticed and, of course, the distal phalanx cannot be e.xtended. 

In those eases where an x-ray reveals a fracture of the base of the 
di.stal phalanx no area of depre.ssion or swelling is usually lound 
over the dorsum of the di.stal or middle phalanx of the finger. In 
these cases, in addition to flexion, the di.stal phalanx at times ma% be 
found slightly deviated to either the ulnar or radial side. 

In a previous article in which a detailed anatomical study ot the 
extensor tendon of the finger was made, the above-mentioned tacts 
were generally described. However, details were not given as tiiey 
required further study. 

Roceivci! for piibUcatiou. Noveiiib.'r (. 1939. 
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passive liyperextensioii of the distal phalanx was possible, and active 
hA'perextension Avas absolutelj'^ impossible, in spite of the absence of 
injury. It aa'US, apparently, due to the loss of normal contact of the 
articular surfaces betAveen the distal and middle phalanges. 

In several other eases Avhere an x-ray shoAved a fracture of the base 
of the distal phalanx, the surgical exposure of the distal interphalan- 
geal joint shoAved no avulsion of the extensor tendon. These obser- 
vations made it possible to conclude that, in the so-called mallet fingers 
Avith x-ray eA'idence of a fracture of the base of the distal phalanx, the 
defonnitj' is mostly due not to an avulsion of the extensor tendon at 
the base of the distal phalanx, but to a change in the relation of the 
articular surfaces of the distal interphalangeal joint. The treatment 
of these cases maj’ be satisfactorily obtained by application of a liA'per- 
extension splint. H'OAvever, the deformity might be better coi'rected 
by a proper exposure of this joint and a gentle replacement of the dis- 
placed fractured fragment into its proper location. Fig. 5 sIigaa’S the 



procedure to be folIoAved. Through a U-iucision Avith a distal base the 
insertion of the extensor tendon into the terminal phalanx is exposed. 
The dorsolateral aspect of the distal interphalangeal joint is located 
and the fractured fragment replaced into position. The terminal 
phalanx is hyperextended. After ascertaining that the fragment is 
holding, the U-flap is scAved back in place and an appropriate hyper- 
extemsion splint used, Avith the caution of not exerting too much pres- 
sure over the dorsum of the finger Avhen the bandage is applied. Pour 
to five Aveeks of immobilization in this position ai’e sufficient for after- 

treatment. 

In eases AA’here an x-ray of the injured mallet finger does not shoAV 
•]»'y fracture and Avhere the dorsum of the finger sIioavs the pain, sAvell- 
'"g, and depression, as preA’ionsly mentioned, the iujuiw consists in a 
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fingei'. Apparently, in this case tlie mallet-finger deformity was not 
due to any injury of the extensor, but was 2 :)rodueed by a change in 
relationship between the articular surfaces of the head of the middle 
phalanx and the base of the distal phalanx. 

There exists a balance between the action of the extensors and flex- 
ors of the Jingei's with a preponderaiiee of the flexor action. A^ormal 
function with normal extension is possible only in the presence of 
noi'mal articular sui’faoes. As soon as the normal relation of the ar- 
ticular sux’faees is lost, the preponderance of the flexor is evidenced. 



3. — Jiallet deformity of tlie indc.v due to arthritis. 



The active exteiision is then impossible because the normal proppm!? 

necessary for extension leverage is lost in tlie dimal iuteiidtalaugea^ 

ioint Pig. 3 illustrate.s a mallet deformity in which no injury to le 

fiiiger oeenrred. The patient was surtering from 

of arthritis of the fingers, the exact uatnre of J .,rticular 

lished. On x-ray examination (Fig. -f) a tie.strnc mn ( 

surface of the distal mterphaJangeal joint couki be mo . 
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passive Iiyperextensioii of the distal phalanx was possible, and active 
hypevextension was absolutely impossible, in spite of the absence of 
iujui'y. It was, apparently, due to the loss of normal contact of the 
articular surfaces between the distal and middle phalanges, 

111 several other eases where an x-ray showed a fracture of the base 
of the distal phalanx, the surgical exposure of the distal intevphalan- 
geal joint showed no avulsion of the extensor tendon. The.se obser- 
vations made it po.ssible to conclude that, in the so-called mallet fingers 
with x-ray evidence of a fracture of the ba.se of the distal phalanx, the 
deformity is mostly due not to an avulsion of the extensor tendon at 
the base of the distal phalanx, but to a change in the relation of the 
articular surfaces of the distal interphalangeal joint. The treatment 
of these eases may be satisfactorily obtained by application of a hyper- 
extension splint. H'oivei'er, the deformitj^ might be better eorreeted 
by a proper exposure of this joint and a gentle replacement of the dis- 
placed fractured fragment into its proper location. Fig. 5 shows the 



I'iff. 3. Procedure for operative correction of fraetui-es of the base of the distal 

phalanx. 


procedure to be followed. Through a U-incision with a distal base tbe 
insertion of tbe extensor tendon into tbe terminal phalanx is exposed, 
fhe dorsolateral aspect of the distal interphalangeal joint is located 
nud the fractured fragment replaced into position. The terminal 
phalanx is hj-perextended. After ascertaining that tlie fragment is 
holding, the U-dap is sewed back in place and an appropriate hyper- 
®xtension splint used, with tbe caution of not exerting too much pres- 
sure over the dorsum of the finger when the bandage is applied. Four 
lo five weeks of immobilization in this position are sufficient for after- 

h-eatment. 

Ill eases where an x-ray of the injured mallet finger does not show 
•'Illy fracture and where tlie dor.snm of tbe finger shows tbe pain, swell- 
’i'?> and depression, as previously mentioned, tbe injury consists in a 
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Giigcc. AppaixMitly, m this ease the niallct-li.igei- ilefori.iity u-a.s not 
cine to ally mjuvy of the extensor, but was pnxhieed by a change in 
i-olationslup between tlie ai-lieiilai- .siii-t'aees ot t)ie head of the middle 
phalanx ami the base of the distal phalanx. 

ihere exists a balaiiee between the action of tlie extensors and flex- 
(irs of the lingers n-ith a preponderanee of the tiexor action. Normal 
fimetion with normal extension i.s possible only in the presence of 
iiornuil articular surfaces. As soon as tlie normal relation of the ar- 
ticular surfaces is lost, tlie preponderanee of tlie flexor is evidenced. 



Fig. 3. — aeformlly of tlic index due to artliritis. 



Fig, 4. — X-ray of tlie same deformity as shown in Fig. 3. 

The active extension is then impossible because the normal propping 
necessary for extension leverage is lost in the distal interphalaugeal 
joint. Fig. 3 illustrates a mallet deformity in ivhieh no injury to the 
finger occurred. The patient was siift'eriug from a destructive type 
of arthritis of the fingers, the exact nature of which was not estab- 
lished. On x-ray examination (Fig, 4) a destruction of the articular 
surface of the distal interphalaugeal joint eould be seen. In this ease 
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applied directly to the end of the tenniiial idialanx, the base of the 
terminal phalanx is fi-actured in eorresponcleuce with the angle of 
application of force, thus producing a change of the normal contact 
of the articular surfaces (Fig. 9). 




Fie. 8. — nechanisDi of the rupture of the e.xtensor tentlon. 



Fig. 3. — Mechanism of fracture of the base of the distal phalanx. 


fhe U-ineision on the dorsum of the finger has the following advau- 
higes; It gives a very imicli better exposiii’e of tl)e dorsum and it 
^’hmiuates adhesions over the distal inlerphalangeal .joint which occur 
nhcii the iiieisioii is placed over the distal iiiterphalangeal .ioiiit. The 
'ivoidance of these adhesions is of groat iniportauee. The cxten.sor 
i‘l>piiratu.s of the dor.sum of the finger lias a gliding motion, when the 
huger passes from extension to flexion and vice versa. Tiie gliding 
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nilJtiire of the extensor teiuloii ivliie}! oeciirs ]iot at its insertion at the 
bane of tlie distal phalanx, but over the dorsum of tlie middle phalanx, 
j liC rupture follows au irrej?niar, moi'e or less obliciue line, involving 
the two prolongations of the extensor tendon and the structure be- 
tween them (Pig. 6). The operative procedure for tJiese eases has 
been described in a previous article and is illustrated in Pig. 7. It is 
believed that, while tlie hyperextension splint in certain eases of a 
fractured base of the terminal jdialan.x may be satisfactory, the hyper- 
exten.sion .splint in the treatment of a rupture of the extensor tendon 
is inade(ivmte and is probably responsible for failures in a number of 
instances. 'J'lie rupture of the extensor tendon may be corrected ap- 
parently only by a suture of the tendon as described in the previous 
article. 

Real avulsion fractures of the terminal jdialanx are probably great 
rarities, although they were described as the usual type. 



Fis. D. — Sclieniatic rooroscntutlon of the location of extensor tendon tear in certain 

nialiet-flnaer deformities. 



The lueehauism of the trvo types of mallet-fitiger deformities due 
to injury is apparently not coiiiplicated. In Pig. S the mechanism of 
rupture of the extensor tendon produeing this deformity )s illustrated, 
the finger being in hyperextension and the extensor tendon being 
tense with a pulling force directed proxiinall.v. If a force is applied 
directly to the dorsum of the terminal phalanx of the hyperoxtencled 
fiim-er the rupture does not occur at the insertion of the exteusoi ap- 
paratus to the terminal phalanx, neither at the point 
the base of the middle plmlanx, but in the area ^ f ° 

fixed points, over the dorsum of the middle phalanx. If the 
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an avulsion fracture of the base of the terminal phalanx is doubtful. 
The probable cause is either a rupture of the extensor tendon appa- 
ratus over the dorsum of the middle phalanx or a fracture of the base 
of the terminal phalanx without any injury to the extensor tendon. 
The treatment in the fii’st type is a suture of the torn structures as 
described previously. The treatment in the second type is a hj^per- 
extension splint, as has been used extensively, or an operative pro- 
cedure which may improve the results. 
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motion is only about 1 or 2 mm. ami it is not due to the elasticity of 
the extensor apparatus but to the free play of the fibers which unite 
Uie extensor apparatu-s to the skies of the proximal interphalangeal 
joint. The slightest interference with this gliding motion by ad- 
hesions, be it at the insertion over the distal interphalangeal joint, or 
at the proximal interjihnlaageal joint, produces a corresponding short- 
ening of the portion of tlie extensor apparatus betiveen the distal and 
pioximai inteiplmlangeal joints, ibis .shortening intei'feres with the 
normal balance between the extensor and the flexor tendons of the 
finger, with a suhserpient deve/opment of a hyperextension of the prox- 



Fiff. 10. — Typical deformity of the ring finger due to postoperative adhesions over tlie 
dorsum of the distal interphalangeal joint. 


imal interphalangeal joint. It was observed tiiat in those cases of 
mallet-finger deformities in which an incision was made over, or in 
the nearest proximity of the dorsum of the distal interphalangeal 
joint, a deformity invariably developed wiiieh consisted in a hjpei- 
extension at the proximal interphalangeal joint and a persistence of 
the mallet-finger deformity (Fig. 10). The U-incision permits a wide 
exposure of the distal interphalangeal joint and eliminates a scar 
involving the skin, tendon, and the underlying periosteum. In all the 
eases so far observed, not a shigte instance of necro.sis of the flap was 


noticed. 

The purpose of this study is 
view which considers the cause 


to show that the generally accepted 
of the mallet-finger deformity to be 
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If au adequate collateral circulation is found to be present preopera- 
tively, one certainly cannot be assured that it ivill be maintained post- 
operatively because the sympathetic nerves controlling' the caliber of 
the vessels as weU as the volume flow through them are intact. The 
reflex arc, therefore, is capable of setting up vasomotor spasm of the 
vessels from the stimulation of the nerves bj* surgical trauma, as well 
as the irritation produced by sterile or septic inflammatory exuda- 
tions following operation. The collateral circulation then becomes 
rapidly deficient, which not infrequently results in gangrene of the 
tissues distal to the aneurysm. This postoiierative vascular spasm of 
the collaterals occurs in both arterial and arteriovenous aneurysms. 

There are several anatomical sites where the collateral circulation 
is normally deficient and must always be tested and developed before 
the main arterj' can be obliterated. These locations are as follows : 
popliteal, internal carotid, common femoral, common and external 
iliacs. Therefore, aneurysms occuiTing in these areas have, as a rule, 
an inadequate collateral circulation to the tissues distal to the aneu- 
rysm. In treating aneurysms occurring in the areas of collateral de- 
fieieucies, the collateral circulation must not only be developed but sus- 
tained in order that gangrene will not occur. 

The efficiency of the collateral circulation can be determined pre- 
operatively b}" the test devised by Dr. Matas. The test consists of ren- 
dering- the extremity ischemic by the application of a Martin rubber 
bandage from the toes to above the aneurysm, application of the Matas 
compressor to the main artery above the bandage, removal of the 
I’ubber bandage, and notation of the time required for the ischemic 
loot or hand to regain its pink color. This test is indispensable from 
the standpoint of determining the presence of a collateral circulation. 
Having determined that sufficient collateral vessels exist, the next and 
the most important procedure is to develop and sustain an adequate 
collateral circulation with sufficient blood flow that will nourish and 
luanitain normal metabolism of the tissues of the extremitj'. If it is 
determined preoperatively that a fair to good collateral circulation 
IS present, there is no assurance, however, that it will be maintained 
Po.stoperatively as long as the involved vessels are under the control of 
the sympathetic nervous system. 

In order that the collateral circulation may be developed rapidly, 
tlie collateral vessels permanently dilated and an increased volume flow 
nf blood pass through the vessels, and the increased blood flow and 
Vessel dilatation be maintained, the entire vascular tree of the ex- 
tremity must be completely dissociated from its sympathetic nerve 
control. The preoperative removal of the .sympathetic control of the 
Vascular tree of an extremity not only produces vasodilation of the 
collateral vessels, and an increase in the blood volume How. but pre- 
vents the development of postoperative vasomotor spasm of the vessels 
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Tlie Development of the Collateral Circulation in Peripheral Arterial 
Aneiirysms by Sympathetic Block 


T he filial result follou'iapr the sur<rieal treatment of the various 
oi'fianic diseases of tlie periplieral arteries depends upon the pres- 
ence of a collateral circulation to iiiaiiitaiii continuity of tissue and 
life of the extremity when the main vessel is obstructed. Conversel.v, 
if there is a failure of development of an adeipiate accessory eireuia- 
tion in the presence of pro<i;res.sive orjiauic disease, there is a partial 
or complete loss of tlie extremity because of graiifrrene. 

As the majority of arterial aneurysms of tlie peripheral arteries can 
be classed as systemic or tranmatie orfranie disease.s, the collateral 
circulation distal to the aneurysm is of paramount importance for the 
successful treatment and for the iiiaiiitenaiiee of a normal functioning: 


extremity. 

There are anatomic areas in which aneurysms of the peripheral 
arteries are likely to occur, the most common sites being: the popliteal, 
femoral, axillary, and carotid ve.ssels. Also, the .subclavian may be 
considered a peripheral ve.ssel because the blood supply to the uppei 
extremity is dependent upon its patency. The majority of artei'ial 
aneurysms of the peripheral arteries are traumatic in origin, with the 
exception of tlie popliteal, subclavian, and carotid. The last are due, 
in the majority of instances, to systemic disease, of which syphilis and 


artei’iosclerosis play the most impoi’tant roles. ^ 

That injury to an artery, either by meehanieal means or by iiitriiisie 
disease, produces an irritation of the vascular sympatlietie iieiyes 
(vasoconstrictors and dilators), wliicli irritation results m vasomotoi 
irritability and spasm of the vascular tree, is a well-known elimco- 
pathologic fact. Therefore, in all arterial aneurysms of t m 
arteries there is a decrease in the normal flow of blood through both 


the collaterals and main arterial stem. , 

The successful treatment of all aneurysms of the ^ 

with few exceptions depends upon the obliteration of " 
dilatation of the arterv and the mainteaauee of a noimal ^ 

« t 2 ur,v„» b.v a,; .da,..a.e .a,.,l - 

The obliteration of tlie aneurysm is aceomphshed 

polar ligation of the main artery, with f^^^u^ular suture 
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also be used; however, we prefer the anterior aioproach devised by 
Leriehe and modified by DeBakey. 

Ill the surgical clinic at Tulane University we have used this pro- 
cedure in over fifteen cases of both arterial and arteriovenous aneu- 
rysms of the peripheral arteries. The collateral circulation has been 
rapidly developed and maintained. The aneurysm sac decreased in 
size and intrasaccular clotting occurred in all of the eases. Included 
m our series are aueur 3 ''sms of the brachial, common iliac, external 
iliac, common femoral, femoral, profunda femoria, and popliteal. The 
aiieuiysms have been of both the arterial and arteriovenous tj^pes. The 
ages of the patients ranged from 12 to 64 j’ears. 

Gangrene has not occurred in a single ease, even though two patients 
with popliteal aneuiysms had postoperative infection of the wound. 
The foot and the extremity on the side operated upon maintained not 
only an elevated surface temperature, but a normal color. This has 
been demonstrated in all the cases. The results obtained in these cases 
justify a continuance of this method of producing and maintaining an 
adequate collateral circulation as a preliminaiy to the surgical treat- 
ment of all cases of aneurysms of the peripheral arteries. 
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secondary to operative trauma. If this postoperative vasomotor spasm 
of the collateral vessels is sufficiently prolonged, thrombosis and sec- 
ondary gangrene may occur. 

Thies lias definitely proved experimentally that there is increase of 
blood yoliime flow through the arterial tree of the hind leg of the dog, 
following the removal of the lumbar sympathetic gangliouated chain 
and ligation of the femoral artery on the same side. This has also 
been demonstrated clinically in diseases of the peripheral vessels, such 
as Buerger ’.s, Eaynaud’s and arteriosclerosis. There e.xists in two of 
these diseases an organic obliterative arteritis of the main arterial 
stem with concomitant vasospasm of the vessels of the collateral 
circulation. In removing the sympathetic control of the entire arterial 
tree of an extremity by ablation of the sympathetic gangliouated 
chain, either by mechanical or chemical means, there results an im- 
mediately increased blood volume flow through the vasodilated col- 
laterals which is sustained. If this method of treatment is induced 
early in the diseased states noted above, the normal color of the 
extremity returns, the surface temperature is consistently elevated, 
gangrene is prevented, and the associated pain is relieved in the ma- 
jority of eases. However, if the collateral vessels are involved by the 
progression of the disease and their caliber greatly diminished or ob- 
literated, gangrene with complete or partial loss of an extremity be- 
comes inevitable. 

In 1934 it was suggested^ that the sympathetic nerves supplying the 
arterial tree of an extremity be interrupted bj' surgical removal or 
alcoholic destruction of the sympathetic ganglia, in order that an 
adequate collateral blood supply would not only be produced but 
maintanied, preoperatively as well as postoperatively, following the 
surgical treatment of all arterial aneurysms of the peripheral arteries. 
The alcoholic destruction of the ganglia is preferable to surgical re- 
moval in the majoritj’ of eases. 

For aneurysms of the lower extremity involving the iliac, common 
femoral, femoral, and the popliteal arteries, the first, second, and third 
lumbar sjunpathetic ganglia on the same side as the aneurysm should 
be injected with 95 per cent alcohol. In the upper extremity, for the 
subelaviau, axillary, and tlie brachial aneurysms, the stellate ganglion 
and upper three dorsal sympathetie ganglia should either be removed 
surgically or repeatedly injected both preoperatively and postopera- 
tively with 1 per cent novocain. This same procednre should also be 
used for carotid and iiitraeraiiial aneurysms. Alcoholic injection of 
the stellate ganglion is contraindicated due to the high incidence of 
alcoholic neuritis of the brachial plexus which results from diffusion 
of the injected alcohol. In the lumbar region the posterior approach 
of Lundy is used to inject the lumbar sympathetie gmigha- ^oi' ^ 
stellate and upper three dorsals the posterior approach of Limdy can 
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(2) fractures of the nose; (3) fractures of the zj^gomatic bone and 
zygomatic arch ; (4) fractures of the maxilla ; (5) miscellaneous multiple 
fractures. 

ANATOJIY 

The zygomatic bone (old terminology, malar) lies in the most 
prominent part of the cheek and is therefore often referred to as the 
cheek bone. It articulates anteriorly with the zygomatic process of 
the maxilla, posteriorly with the zygomatic process of the temporal 
bone by Avhich junction the zygomatic arch is formed ; and superiorly 
it unites with the great wing of the sphenoid and the frontal bone. 
The anterior-superior portion of the bone forms the lateral orbital 
border and a portion of the floor of the orbit. In structure the 
zygomatic bone is compact ivitli little spongy tissue. Assisted hy the 
zygomatic process of the tempoiml bone, it forms the buttress which 
supports the maxilla and the lateral wall of the orbit. Beneath the 
zygomatic arch is the coronoid process of the mandible, an anatomical 
fact Avorthy of notice. A depressed fracture of the zygomatic arch 
or of the zygoma by mechanical interference may prevent normal 
movements of the mandible. 

PRODUCTION OP FRACTURES 

Breaks in the continuity of these bones are produced by a variety 
of agents. The injuries Avere produced in the series reported here 
by fist bloAvs (13 eases), automobile accidents (10 cases), blackjack 
(1 case), football (1 case), fall (1 case). These fractui-es occur in 
by far the largest majority of cases as single fractures; i.e., only in- 
frequently are other facial bones, Avith the exception of the maxilla, 
invohmd. 

The area in AA^hicli fractures occur is illustrated in Figs. 1 and 2. 
It should be noted that the zygomatic bone does not abvays separate 
from the maxilla at the suture line. Naftzger (1928) iiiA-estigated 
the experimental production of these fractures. In Naftzger 's series. 
Avliich Avas conducted ou cadavers, the maxillary sinus Avas found to 
i)e involved each time the zygomatic bone Avas fractured. It is eA’ident 
that, because of the thin anterolateral Avail of the antrum, fractures 
m this region oceur most readily by a crushing in of this structure, 
tiuis, a hard, moving object, such as a fist, applied directly to the 
chock bone Avill produce an impacted fractui’c of the zygomatic bone, 
crmsliing in the lateral antral Avail, separating the frontal suture, and 
dropping the orliital floor. There may be buckling outward of the 
zygomatic arch due to a posteriorly apidied force, or the zygomatic 
arch may be intact, exceiit for the iunetion Avith the zA'gomatic bone, 
i lie zygomatic, arch alone may^ be fractured by a directly lateral force, 
separating from the zygomatic bone at its sutural junction. Since, 
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F ractures of the zygomatic bone and the zygomatic arch have 
shown a marked increase in frequency in the past decade. Tiiis 
eomniunieation deals with a study of twenty-six eases of fracture of the 
zygomatic lione or zygomatic arcli, observed and treated at the Cook 
County Hospital. 

IKCIDEXCE 


Jfatas (1S96), reviewing the early literature on the incidence and 
treatment of these fractures, estimated the incidence of fractures of the 
zygomatic bones on the basis of hospital experience between tlve years 
1879 to 1896. During this period of seventeen years, 111,802 patients 
were admitted to the Charity Hospital of New Orleans. This group in- 
cluded 5 fractures of the zygomatic arch or the zygomatic bone, giving 
an incidence of 1 fracture in every 22,360 hospital admissions. Speed 
(1916) reported “in Cook County Hospital in the last eight j'ears there 
have been 17 fractures of the malar bone.” During the period 1909 to 
1916, approximately 171,000 patients were admitted to the Cook County 
Hospital. This provides an incidence of 1 fracture of the zygomatic 
bone to every 10,000 hospital admissions. In the year 1939, 23 fractvues 
of the zj^gomatie bone and zygomatic arch have been seen and treated 
at Cook County Hospital. Therefore, an incidence of 1 fracture of the 
zy-omatic bone' or zygomatic arch to about 3,010 hospital admissions per- 
tains at the present time. This represents an increase of 700 per cent 
in the incidence of these fractures since the time of Hatas repor an 
300 pev ~..t since 1916, The .-eesoin, lo, the ihereese ,n 
of these fractm-es ere not re«tiil,v opparent, since, as .vt I ^ ' 

most of the fractures in this series resulted from fights and fist h 
Automobile injuries, tvhieh arc nsnall.r 

in the production of these fraetareto Smus of The "aS bones ocenr 

eases in this series. In oni e.speiienc < . of the nmndihie ; 

in this appimimale order of freqaency: (1) f.aetn.es 
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Swellind of fa C(2 
26 or lao % 


Depression of face 
23^or09% 


Trismus or pain in iaw 
21 or 81% ^ 


Ecchymosis 
20 or 77 % 


Anesthesia of infraorbital reS. 
17 or 65 % ^ 


2 

or 

&% 


Diplopia 


Total cases studied— 26 
Cause of injury : 

Fist blows 13 (50%) 

Automobile injuries-lO (36%) 
Miscellaneous 3 (12%) 


Emphysema 


Pig. 3. 



or th?.' i‘i *')''^'“oterlstlc lUittoning of the left nial.ir eminence. Note also narrowins 
hatlont llssure on tlie left, due to changes in the orbital structure. Tlii.s 

bone ‘.n,i which was completely relieved by elevation of the zygomatic 

•viui orbital iloor. 
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aiiiitomiciilly, tlie zygonuitic areli is formed in part by the zy-omatie 
bone, it is evident that a depressed fraeture of the zygomatic bone 
usually is associated vitli a depressed fracture of a portion of the 
zygomatic arch. In the series reported here, the zygomatic bone and 
zygomatic arch were involved in 21 cases and the zygomatic arch 
alone involved in 5. Of this group, 25 were males and 1 was female. 




Fig*. 1.— Lateral view of skull, showing zj’gomatic bone (stippled) and zygomatic 
process or tlie temporal bone. Note coronoid process of mandible underneath 
zj'gomatic bone and arch. 

Fig. 2. — Front view of slcull witli depressed fracture of riglit zygomatic bone. Note 
that separation does not occur at the suture line, but at the thinnest portion of the 
antral wall with consequent crushing. 


CLINICAL SIGNS AND SYr^IPTOMS 

In Pig. 3 are presented the outstanding signs and symptoms found in 
the 26 patients studied in this series. Thus, all of the patients in tin’s 
series presented swelling of the face on the involved side. Swelling ma.v 
obscure signs of fraeture ; but earl 3 -, before swelling occurs, or late, after 
swelling has receded, it maj^ be seen that tiie involved side of the face 
is usuall.y flattened due to loss of the normal prominence of tlie 
zj'gomatie bone (Pig. 4). Three of tlie patients had no obvious depres- 
sion of the face, but thej" did complain of interference with movement.s 
of the jaw. Praetures, however, were demonstrated on x-ra.y examina- 
tion. Twent.y-oue of the patients studied complained of moderate or 
marked interference with the movements of the mandible. This vai'ied 
from some restriction of full opening of the month to complete inability 
to separate the teeth. The interference witli movements of the mandible 
was particnlarty marked in those fractures of the zj-gomatic arch uheie 
there was a depression of the bone and mechanical interference with tlic 
coronoid process of the mandible. That this interference in movement 
is not due entirely to mnseiilar trismus is indicated the tact 
that immediately after elevation of the fragments much fuller motion 
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tour of the junction of the zygomatic bone and maxilla. Traumatic 
swelling may obscure all these findings, but early and late cases will 
be readily diagnosed. Fractures of the facial bones are freqnentlj’ 
difficult to demonstrate unless particular care is taken with the posi- 
tion of the patient during x-ray examination (Fig. 5). A satisfactory 
x-ray position has been described by Gillies, Kilner, and Stone (1927) 
for the visualization of the zygomatic arch. Ennis (1939) describes 
a good position for the visualization of the zygomatic bone. In 
general, the Waters position, as used for sinus radiograiihy should 
be adequate to demonstrate these fractures. 



Eig. 5. — X-ray showing fracture of the riglit zj-gomatic bone. 


TKE.VTjrENT 

The care of tliese fractures has for its objectives the restoration of 
faehd S3mimetry and, if thej’ exist, the correction of diiilopia and the 
lelief of an,v interference to mandibular movements. Earl.v treatment 
IS essential for the best care of tliese fi'uctures, for liealing is so rapid 
that after two weeks it ma.y be difficult to reduce the dcformit.v without 
ii-'sorting to surgical separation of the boin- junctions. xVll possible ap- 
pioache.s have been proposed to accomplish these effects. The earl.v 
''Viters were conservative in their treatment of simple fractures with 
some evidence that in certain cases of fracture of the z.vgomatie arch 
the displacement and deformit.v and functional disturbances connected 
"ith mastication were finalh- overcome b.v natural muscular pull with- 
out operative interference (Agnew [1878], C.'arland [1SS5], Prewitt 
G886], Clark [18S7], Hamilton [1S94]). The rationale of this ob- 
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of t]ie iiianclible is attained. Eceh 3 anosis of tlie periorbital tissues was 
observed izi 20 of tlie patients and sevez-al also presented with siih- 
conjiinetival hemorrhage. Anesthesia of the upper lij) and lateral 
surface of the nose, an area innervated by the infraorbital branch 
of the superior maxillary division of the trigeminal nerve, was present 
in 17 of the patients studied. This anesthesia is associated Avith in- 
jiuy to the nerve its it leaves the infraorbital foramen in the maxilla. 
Diplopia niaj^ or maj'' not be pi'esent when the orbital floor is distorted 
by a mass depression of the zj^gomatic bojie. Changes in the orbital 
teivsiou and attachments and tensioiA of the extraocular muscles are 
responsible for the diplopia so pi’odueed. Tavo patients in this series 
complained of double A'ision which Avas entirelj^ relieA'cd by elcAmtion 
of the zj'gomatic bone and restoration of the orbital floor to its normal 
position. Permanent impairment of A'ision is onl^’’ likelj' to occur if 
the change is due to injuiy or pai'alj^sis of one of the extraoeular 
muscles. Because of the dropping of the orbital floor and changes 
in the orbital tension, narroAving of the palpebral fissure niaj' be found 
on the inA'olved side. As the floor is elevated and the optic globe 
pushed foi'AAmrd, this Avill be corrected. This change can only be 
Jioted in those late eases where the initial swelling and reaction haAm 
subsided. Surgical emph^’sema Avas seen in one case in this series. 
This Avas probablj'' due to a tear in the mucous membrane of the 
aiAtrum AAuth subsequent subeutaneous inflation of the tissues. This 
also cleared promptlj' with no unfoAvmi'd sequelae. Sizice there is 
usually a crushing in of the lateral antral Avail in conjunction Avith 
fractures of the z^'gomatie bone, one of the most common signs is 
unilateral bleeding from the nose, produced bj- a discharge of Izlood 
from the maxillaiy ostium. Ci’epitus can rarely be elicited in these 
fractures because so many of them ai-e impacted into the maxillary 
sinus. 

0IAGXOSIS 


The diagnosis inaA' nszially be readily made ly the histoiy, inspec- 
tion, palpation, and x-raj^ examination. Inspection, if made early 
before sAvelling has occurred, will indicate the characteristic flatness 
due to loss of the malar prominence or the arch of the zygoma. When 
onlj' slight depression has occurred, this Avill Jiot bo evident. Palpa- 
tion of both sides of the face should be made sjmtematieally. The 
orbital rims should be outlined with the fingers. Separation of the 
ZA'gomatie bojie from the orbital process of the maxilla may be noted 
as a loss in continuity of the orbital rim. azid detachment of the 
zyoomatie bone from the frontal bone likewise may be noted. Palpa- 
tion of the zygomatic arch will indicate whether or not a depression 

evidence of depression of the zj'gomatic arch. Palpation m the n o 
buccal fold within the mouth likeAvise will indicate a change 
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areli. The silk acts as a carrier for a silver wire which is then attached 
and pulled through to form a wire sling about the bone. By this means 
traction can be exerted outward and the bone pulled into position. 
The bone is prevented from relapsing to its previous position bj' 
twisting the wure over a glass microscope slide laid over the arch on a 
piece of iodoform gauze. Other direct approaches haAm been proposed. 
Thus, toAA'’el clips and coAvhorn dental forceps Avith AA'hich to grasp the 
bone from the outside have been proposed (ManAAmring [1913], Gill 
[1928]). Moorhead (1917) recommends traction on the bone by a 
hook or other device passed beneath the depressed bone. Tliis method 
lias recently been reintroduced bj'^ Patterson (1935), Avho uses a heaAy 
curved tenaculum passed under the bone through a small skin incision, 
pulling the fragments outAvard until reduction occurs. Similarly, 
Poberts (1928) makes a small incision oA^er the bone and passes a special 
corkscreAv-like instrument through the bone, and, using this as traction, 
manipulates the fragment into place. Ivy and Curtis (1931) emploj^ a 
modification of this method AA'ith success. They make a skin incision 
OA'er the depressed bone, drill a small hole into the bone, and insert 
either an ordinary screAv hook or a dental screAv porte into the bone 
Avhich may be thus manipulated. Less direct approaches have been 
proposed by Lothrop (1906), AAdio makes an incision into the mucobueeal 
fold on the invoh'ed side, opens the antrum in the canine fossa as 
through a CaldAvell-Luc approach, cleans the maxillary sinus of bone 
fragments and blood clots, and elevates the depressed malar bone by a 
sound introduced into the antral caA'ity. Gauze is then packed into the 
antrum to provide support for the fractured bone. The pack is re- 
moA'ed in fiAm to ten days. Shea (1931) and Watkins (1937) use a 
similar method of treatment except that an intranasal antral approach 
IS used. Keen (1909) recommends reduction by inserting a heavy blunt 
mstrument under the zygomatic process of the malar bone through the 
mouth, thereby lifting the fragments into place. This method has been 
I'eiiitrodueed by Straith (1937). Gillies, Kibicr, and Stone (1927) 
indicated another indirect approach AAdiich is a classic of applied 
anatomy. An inch-long incision is made in the hairline superiorly and 
■interiorly to the ear, dissecting doAvn to the temporal fascia through 
"liieh a small incision is made. Through this opening an instrument 
may uoav be passed directly doAviiAvard and foi'AA'ard under the zygomatic 
hone AA'hich can then bo levered into a normal position. Any, and pcr- 
h<ips all, of these methods suffice for the treatment of early uncom- 
plicated cases and may be satisfactorily used, for here sufficient com- 
minution usually exists to make possible the retention of the fragments 
mice lliey are elcA'ated. Simple eleA’ation of the bones, provided they 
"ill stay in the reduced position, is sufficient to treat the majority of 
hese fractures, but .some difficulty has been experienced in maintain- 
ing the position of the reduced fracture in late or neglected cases. For 



802 


SURGEHV 


seivatiou is, apparently, that, when tlie jaws are at rest, the distorted 
pwU of the masseter mnsele which arises from the inferior and deep 
portions of the zygomatic arch will tend to restore the fractured hone 
to its normal position. Dxiverney in the first case reported is said to 
have restored a depressed fracture of the zygomatic arch by digital 
manipulation from within the mouth, llany later xrriters contradict 
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Fig. 6. 

this experience. Unless the fracture is a bowing out of the fragments 
which can thus be pushed into place, it is evident that all d.ynamic forms 
of treatment must evolve upon the principle of open reduction. Hatas 
first proposed the use of wire traction (Fig. 6). By his method, de- 
scribed for the treatment of depressed fractures of the zygomatic arch, 
a large, curved Hagedorn needle is threaded with lieaxT silk and passed 
through the skin under the zj^-gomatic arch and brought out over the 
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arch. The silk acts as a eaiTier for a silver wire which is then attaclied 
and pulled through to form a wire sling aliout the hone. B 3 " this means 
traction can be exerted outward and the bone pulled into position. 
The bone is prevented from relapsing to its previous position by- 
twisting the wire over a glass microscope slide laid over the arch on a 
piece of iodoform gauze. Other direct approaches have been proposed. 
Thus, towel clips and eowhorn dental forceps with whicli to grasp the 
bone fx-om the outside have been px'oposed (Manwaring [1913], Gill 


[1928]). Moorhead (1917) i-ecommends traction on the bone by a 
hook or other device passed beneath the depressed bone. This method 
has recently been reintroduced bj" Patterson (1935), who uses a hea-vy 
curved tenaculum passed under the bone through a small skin incision, 
pulling the fragments outward until reduction occurs. Similarly, 
Roberts (1928) makes a small incision over the bone and passes a special 
corkscrew-like instrument through the bone, and, using this as traction, 
manipulates the fragment ixito place. Ivj'- and Curtis (1931) employ a 
modification of this method with success. Thej" make a skin incision 
over the depressed bone, drill a small hole into the bone, and insert 
either an ordinary screw hook or a dental screw porte into the bone 
which may be thus manipulated. Less direct approaches have been 
pi’oposed by Lothrop (1906), who makes an incision into the mucobuccal 
fold on the involved side, opens the antrum in the canine fossa as 
through a Caldwell-Luc approach, cleans the maxillar}" sinus of bone 
fragments and blood clots, and elevates the depressed malar bone b,y a 
sound introduced into the antral cavity. Gauze is then packed into the 
antrum to provide support for the fx’actured bone. The pack is re- 


moved in five to ten days. Shea (1931) and Watkins (1937) use a 
similar method of treatment except that an intranasal antral approach 
>s used. Keen (1909) recommends reduction by insei'ting a heavy blunt 
instrument under the zygomatic pi’ocess of the malar bone through the 
mouth, thereb}" lifting the fi’agments into place. This method has been 
reintroduced by Straith (1937). Gillies, Kibier, and Stone (1927) 

' '''^f'eated another indirect appi’oaeh which is a classic of applied 
nnatoraj". An inch-long incision is made in the hairline superiorly and 
mitexiox'ljr to the ear, dissecting down to the tempoi’al fascia through 
" neli a small incision is made. Thi’oixgh this opening an instrument 
jnaj now he passed directlj" downward and forward under the zygomatic 
mile which can then be levered into a normal position. Any, and per- 
aU, of these methods suffice for the treatment of earl.r iincom- 
P mated eases and maj" be satisfactorily used, for here sufficient com- 
"iinution usualty exists to make possible the retention of the fragments 
wilf elevated. Simple elevation of the bones, proidded they 

tl* ™ reduced position, is sufficient to treat the ma,ioritj" of 
some difficulty has been experienced in niaintain- 
o 6 position of the I’edueed fracture in late or neglected eases. For 
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this misou Lotlirop’s method, opening tiic antnnn through a Caidwell- 
Luc approach and liolding the elevated bone in place with iodoform 
gauze, has been used in some eases in this series. In two of the patients 
so treated, it became necessary to provide intranasal drainage for the 
anti inn bocauso of the siibscipient sinus infection. These patients then 
responded satisfactorily to further care. Ordinarily, the method of 
ticatmcnt followed is to reduce the fracture either by Gillies’ method or 
by simply elevating the fragment through a small incision in the buccal 
fold as described by Keen. In some of tiio eases ivhen the hones did 
not stay in jilace, the antrnm was opened through a Caldwell-Lnc ap- 
proach and iodoform gauze treated with compound tincture of benzoin 
packed into it to hold tlie bones in position. We object to opening and 
packing tlie sinus on theoretical grounds as a poor surgical procedure. 
For this reason we have more recently used tiie methods of external 
traction as proposed by Ivy and Curtis (1931) and Akerman (1938). 
Throirgb a small one-balf-incb incision over the depressed area, a hole 
is drilled into the zygomatic bone, and an inch-long screw eye turned 
into tlie drill hole. The skin wound is closed with horsehair. A plaster 
headeap is fashioned after the manner of Seogin (1928) incorporating 
a side arm of heavy wire. Elastic traction supplied by rubber bands is 
passed from the screw eye to the wire extension. Such traction over a 
period of four to seven days will usuall.v pull the bone in the desired 
position and retain it there. The obvious objection to external traction 
is the additional scarring of the face it produces and the necessity for 
the adoption of cumbersome, uncomfortable apparatus on the head. 
However, these disadvantages are minor compared to the development 
of chronic sinusitis following packing of the antrum. Kazanjiaii 
(1927) and Gerrie (1938) maintain the fractured bones in their normal 
position by means of wires threaded either through drill holes or passed 
about a comminuted end of the involved bone. Traction is then exerted 
on these wires from a headeap. Direct wiring of the fractured bones has 
been reported several times with apparentl.v satisfaetoiy results. 


sujrai-iKY 

Twenty-six cases of fracture of the zygomatic bone and zygomatic areli 
have been studied. Tlie outstanding signs and symptojiis presented by 
tlie.se patients were swelling and depression of tlie face, trismus and jiain 
in the jaw, eceli.vmosis, and anesthesia of the infraorbital region. The 
eailv literature on these fractures is reviewed and the treatment di.s- 
cussed No new method of treatment is proposed. Treatment h.v one 
of the indirect methods usually suffices in early cases. In late eases 
additional support to tiie fractured bones may 
nostooerative collapse. Tin's may be aecomplishod b.i patkm 
maxillary sinus through a Caldwell-Luc approaeh, lioldmg- the , bones 
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in the appropriate position, bnt external traction on the bone avoiding 
additional injuiy to the sinus appears preferalile. Evidence is presented 
to show the increase in the incidence of these fractures since 1896 
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Modem Surgical Techniques (3 volumes). By Jla-v Tiiorck, JX.D., Foreivord by 
B, C. Balfour, M.B. Cloth. Bp. 2,045, with 2,175 illustrations. Philadelphia, 1938, 
J. B. Lippincott Company. $33, 

The author writes in his preface that these volumes are "intended particularly 
for students, for general surgeons and for those general practitioners who are occa- 
sionally called upon to perform emergency operations.” One need not read far into 
the first volume to find the author describing the technique of removal of brain 
tumors and other highly departmentalized technical procedures. 

The author obviously has not followed the task which he set himself to do. He 
has tried to embrace the entire field of operative procedures; a great ambition, but 
one that is neither possible nor Laudable. Tiie one-man te.vt on surgery no longer 
fills a useful place in surgical literature, other than as it depicts in part the author’s 
capacity to satisfy his own vain ambition to encompass the entire field of surgery 
or as it reflects, ou the other hand, his ability to judge of the merit of other men’s 
work. As Balfour states iu the foreword, e.\'perience is a most significant factor in 
surgery; so important is it that this reviewer believes that the time cannot be far 
distant when bookmakers will realize that not many works by a single author, essay- 
ing to discuss all of operative surgery iu an enlightened manner, are worth publishing. 

To he sure, there may be found in these volumes much to commend them. The 
illustrations, in the main, are very good and in those departments of surgical knowl- 
edge where the author writes from his own experience, the text reaches its greatest 
heights. The author obviously has given much studied effort to the best known 
works of authors, but he has failed to document his text adequately with litera- 
ture citations. j ■ 

The obligation of autliors and surgical bookmakers to their readers and the sci- 
ence and art of surgery is great. When authors and publishers are agreed that not 
more, hut better, texts will enhance the art and science which they profess, only 
then will the writing of texts advance surgery. Surgical knowledge is a so best dis- 
seminated in the various departments by those who have had persona expenem-c 
with the therapeutic agencies which they' describe. 


ies Hermaphrodites et la Chirurgie. By L. Ombredaiine. Paper, pp. 322, with 
113 illustrations. Paris, 1939, Masson et Cie. So fr. 

Omhr5danne heie presents his own We, vs of 
maphroditism. These diifer sharply from lOse currt ^cxuallv anomalous 

He believes that what might be called the "practical gonads, 

individual should he determined, not only by t so,-ond'irv .“cv chiiracler.s, and 
but also by the form of the e.vternai geiatals, ^ ‘’"J;;;;' ^;^o„aarv sex char- 

sod 
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Pozzi, tlie terms androgynoid and gynandroid. Androgynoid means that the gonads 
have the gross and sometimes tiie microscopic appearance of testes, often with 
feminine secondary sex cliaracters and witli variable sexual performance. Tlie 
gynandroid individual has gonads with the characteristics of ovaries, and often has 
masculine secondary sex characters and a variable sexual performance. 

He believes that biopsy of tlie ovotestis in the hermaphrodite may be misleading, 
since testicular tissue may be surrounded by ovarian substance, or the two elements 
may lie side by side, or one above the other. Thus biopsy may recover only ovarian 
or testicular tissue when both are present. 

He reviews tlie various theories which attribute these anomalies to endocrine dis- 
turbance but concludes that they are due to some defect inherent in the chromosomes. 

While most cases are recognizable on physical examination, many are discovered 
at abdominal operations, such as appendectomy, when uterus, tubes, and ovaries are 
found in what appeared to be a male with undescended testes; or when a testis is 
discovered in an inguinal hernia in a female. 

Since it is often impossible to determine the sexual tendencies until after pu- 
berty, Ombredanne is opposed to such operations as amputation of the peni.s or 
removal of the gonads until after the individual ’s own wishes can be ascertained. 
Hierefore, in the otherwise apparently female child with a penis, he buries the 
intact organ beneath a fold of skin where its size will not embarrass the growing 

girl.” If masculine tendencies appear after puberty, it can be brought out and 
a penile urethra reconstructed; if feminine tendencies appear, it can be amputated. 
He also describes a plastic operation for enlarging a rudimentary vagina. 

Included with his reports of twenty-two personal cases are many axcellent photo- 
graphs. The diagrams of operations are poor. There are brief discussions of her- 
maphroditism in mythology, art, and literature, as well as of its etiology, embryol- 
ogy, anatomy, and physiology. 

This is an excellent and stimulating book for anyone interested in the subject and 
makes a good companion to Neugebauer’s and Young’s works. 


Cardiovascular-Eenal Disease: A Clinico-Pathologic Correlation Study Emphasizing 
the Importance of Ophthalmoscopy. By Lawrence W. Smith, Edward Weiss, 
Walter I. LoUie, Prank AV. Konzelmann, and Edwin S. Gault. D. Appleton- 
Century Company, New York. 1940. Pp. 227, with 76 illustrations. Cloth. 
Price $4.50. 


Hi'e collaborators from Temple University have written a small monograpli on 
cardiovascular-renal disease witli erapliasi.s upon tlie oplithalmoscopic changes. Tlie 
reiieiier admits a prejudice against the title Cardiovascular-Iienal Disease, since 
m authors include sucli unrelated conditions as the hypertensive kidney, all forms 
° Slomerulonephritis, the mercuric chloride kidney, the amyloid kidney, pyelo- 
nephritis wlien associated with hypertension and eclampsia. One wonders why poly- 
cjstic renal disease and hydronephrosis were not included since they sometimes 
'ause hypertension. Notwithstanding the multiple nature of the cardiovascular- 
enal group, the authors treat it as one entity at least in their statistical discussions. 

They have a naive trust in the reliability of vital statistics from insurance com- 
panies and agree that about 50 per cent of all deaths in persons over 50 years old 
Im ®'B‘diovascular-renal disease. The report from the Jletropolitan Life 

w Company, from which tlie statistics are apparently taken, includes as 

^^ cardiovascular-renal” a hodgepodge of diseases, among which are chronic valvular 
car disease, diseases of the arteries, and chronic myocarditis. The authors do not 
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lueiitiou valvular disease iii their discussion of the eardiovaseular-renal group, but 
they iuelude it in tlieir statistics. Kotliing but confusion can result from the treat- 
ment of such a miscellaneous group as an entity. 

Sueli uncritical statements occur as '^physicians as a class seem peculiarly sus- 
ceptible to” heart disease (page it); ‘‘after age 45 the deatli rate from ‘cardio- 
vascular-renal disease’ is four times that from cancer” (page 44). 

The dilferent forms of essential hypertension, viz., benign, severe benign, and 
malignant, are well illustrated with clinical histories and pathologic reports. Tlie 
authors seem to limit malignant hypertension to those cases that .show a necrotizing 
arteriolitis; they do not mention proliferative intimal thickening which is much 
more frequent in malignant hypertension. They seem to confuse intimal and medial 
changes in arterioles; a connective tissue stain would show their medial disease to 
be intimal in most instances. 

The illustrations of the eyegrounds are good, but in microscopie sections choroidal 
vessels are usually shown. 

The writers accept witliout question the view that pyelonephritis and eclampsia 
are common causes of hyperten.-.ion. Their ea.se of ‘‘malignant neplirosclerosis fol- 
lowing severe pyelonephritis” (page lliS) might more readily be interpreted as an 
accidental association of the two diseases. 

The commendable features of the monograph are the opthalmoscopic studies, the 
discussion of pathogenesis and the .sane therapeutic considerations. It does not, 
however, contain auytliing original. 
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Squibb Ether inspires 
confidence because it possesses the 
hvo essential qualities — safety and 
uniformity. 

E. R. Squibb & Sons make one 
quality of ether only — the best for 
anesthesia. In 1853, Dr. Squibb, after 
making and discarding 20 stills, 
made ether uniformly safe for anes- 
thesia by perfecting his continuous 
steam distillation process. 

Research has resulted in refine- 
ments in the process and in improve- 
ments in the packaging of Squibb 
Ether. Production is controlled by 
unerring, sensitive automatic devices 
which assure an ether of high, uni- 


form purity. To keep it pure, it is 
packaged in a special patented, cop- 
per-lined container. Squibb Ether is 
the only ether so packaged to pre- 
vent the formation of undesirable 
toxic substances. 

It is significant that Squibb Ether 
is used in over 85 per cent of 
American hospitals and in millions 
of cases every year. Squibb Ether 
saves you from any possible worry 
as to the purity, potency and safety 
of your anesthetic agent. 

• 

For literature address Anesthetic 
Division, E. R. Squibb & Sons, 
745 Fifth Are., New York, N. Y. 
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106 Expert Therapists at Your Elbow 

Modern 
Medical 
Therapy 

in General Practice 

Edited by DAVID P. BARR, M.D. 
Busch Professor of Medicine, 
Washington Universit}'; Physician- 
in-Chief, Barnes Hospital, St, 
Louis. With 106 contributors, three 
large volumes, fabrifcoid binding, 
totalling 37SO pages, illustrated. 
$35.00 per set. Easy terms. 

This entirely new work puts at your elbow for daily reference the combined knowledge, 
e.xperience, and practice of 106 e.vpert medical therapists, carefully chosen b}' Dr. Barr 
from all sections of the country. These splendid contributors give )'ou a cross-section 
of today’s most successful American methods in the non-surgical treatment of disease, 
as taught at 27 leading medic.al colleges and practiced at over 50 large hospitals and 
many clinics. 

You as a busy surgeon find it difficult to keep up with what is being done today 
in non-surgical treatment. It is a complex subject nowadays with an immense variety 
of agents and methods available. Yet, since few c.ases are purely surgical, with often 
much pre-operative and post-operative treatment necessarj'^, you must be up to date in 
your knowledge of what can be done and is being done successfully elsewhere for 
related conditions. You need to know, and Dr. Barr’s three great volumes tell you, 
what can be done with drug.s, sulfanilamide and sulf.ipj'ridine, vaccines, and sera, 
organotherapy, parenteral fluid administration, blood transfusion, physiotherapy, dia- 
thermy, radiotherap)', corrective exercise, psychotherapy, and every well-tested success- 
ful method of treatment. The work contains a v,ast amount of professional inform.a- 
tion you need to have at your elbow, and will prove a good investment. No waiting. 

Send now $5.00 deposit and get the complete set for five days’ examination, or 
send for 20 page descriptive booklet with complete list of 106 contributors, 
subjects covered, and specimen pages. 



THE WILLIAMS & WILKINS CO. 

Pulf/is/iers of IFm. IFoot^ Balltsaore 

□ Herewith $5.00 deposit. Send Barr-— MODERN 

not satisfied I shall return set postpaid in five days. If fcept I shall remit S .0 } 

consecutive months. 

O Send only the 20 page descriptive booklet. 


Signature . . 
.•\ddrc.s,s .... 
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COOK COUNTY 

GRADUATE SCHOOL of MEDICINE 

(In affiliation with COOK COUNTY HOSPITAL) 

Incorporated not for profit 


Announces continuous courses 


SURGERY — Two Weeks Intensive Course 
in Surgical Technique with practice on 
living tissue everj- two weeks. Gen- 
eral Courses One, Two, Three and Six 
Months; Clinical Courses; Special 
Courses. , 

MEDICINE — ^Two AVeeks Intensive Course 
starting June 3. Two AVeeks Gastro- 
Enterology starting June IT. One 
Alonth Course Electrocardiography and 
Heart Disease every month. Two 
AA’^eeks Intensive Course Electrocardiog- 
raphy and Heart Disease starting Au- 
gust o. Four AVeeks Intensive Course 
in Cardio-A’'ascuIar-Renal Diseases, 
Nervous Diseases, Diseases of Lungs, 
Pleura, Pericardium and Gastro-Intes- 
tinal Tract starting August ">. 

FR.VCTURES & TRAUJIATIC SURGERY'— 


Ten-Day Intensive Course .starting 
June 17. Informal Course every week. 

GYNECOLOGY — Two AA'' e e k s Intensive 
Course starting June 17. Two AVeeks 
Personal Intensive Course starting 
June 3. Four AAi^eeks Personal Course 
starting August 26. 

OBSTETRICS — Two AVeeks I n t e n s i v e 
Course starting June 3. Informal 
Course every week. ^ 

OTOLARY'NGOLOGY— Two AA'^eeks Inten- 
sive Course starting September 9. In- 
formal and Personal Courses every 
week. . , . 

OPHTHALAIOLOGY' — ^Two AVeeks Inten- 
sive Course starting September 23. In- 
formal Course every week. 

ROENTGENOLOGY — Special Courses in 
X-R a V Interpretation. Fluoroscopy, 
Deep X-Rav Therapy every week. 


general. INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF 
MEDICINE. SURGERY AND THE SPECIALTIES 

Teaching Faculty — Attending Staff of 

COOK COUNTY HOSPITAL 

Address: Eegistrarj 427 South Honore Street, Chicago, Uliuois 


A Handsome Permanent Binder for 

SURGERY 



ONLY 


$ 1.25 


easy to follow. 


The ONLY binder that opens flat as a bound book! 
Made of durable imitation leather, it will preserve your 
journals permanently. Each cover holds 6 is^es, one 
volume (2 volumes published each year). Do your 
own binding at home in a few minutes. Instructions 


Mall coupon for full infor- 
niatlon and hinder on 10- 
day free trial. 


mail coupon TODAY ---------- 

SUCKEKX LOOSE LEAF COVER CO. 

2at W. Lamed St., Detroit, Michigan 

Mail postpaid binders for "SURGERY" for year 

Will remit in 10 days or return bindings 

collect. 
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S U B G E R V 


The Western Journal of Surgery, 
Obstetrics and Gynecology 

OfBcial for 

THE PACIFIC COAST SUBQICAL ASSOCIATION 
and 

THE PACIFIC COAST SOCIETY OF OBSTETRICS AND GYNECOLOGY 

Focuses Sfecial Accomflishment of Western Organizations 
Gives liberal space to 

Original Papers — Discussions — Clinical Procedure — Professional Arts — Edito- 
rials — ^Book Reviews — ^Abstracts of Current Literature 

Publishes fafers with discussions of 
American Association for the Study of Goiter 

Indispensable to specialists and practitioners who insist on 
comprehensive coverage of the better Journals 


Some Current Contributors 


Howard C. Naffilffcr 
Doan Lowlit 
J. HUiorrU Slomons 
Marshall N, Fulton 
W. C. BanfortU 
Xox<')l Baris 
Wallace 1, Terry 
Frank W. Xynch 
C. Fred Fluhiuann 
C, Alexander HcUwlg 
Arnold Jackson 
Tern© O. Hunt 
Frederick A. CoUer 
Claude F. Blxon 
Foster K. CoUlns 
J. XouU KansohofiT 
W. O, Thompson 
Edwin I. Bartlett 
William J. Norris 
C. Xatimer Callander 
Alson Eileore 
XudwiK Frnenkfll 
Paul Flothow 


Frank Xabey 
James C. Masson 
Emile Holman 
W. O. Thompson 
Sumner X. Koch 
Hichard B. Biilehunt 
Samuel F. Ualnes 
Henri Welti 
Emmet Rixford 
Roicer Anderson 
Alex. H. Peacock 
WilUam Francis RienhofT 
Richard B. Cnttell 
Reginald H. Jackson 
Carl A. Hcdblom 
Casper W, Sharpies 
Homer Woolacy 
B. B. Forbes 
H. H, Searls 
Edmund Butler 
Casper Hepner 
J. X. Bubis 
GeorjT© Thomason 


William Mayo 
E. Starr Judd 
Herbert Evans 
A. C, Ivy 
Elliott C. Cutler 
Frederic Xoomls 
C. Wecehn 
J. Bewey Bissnrd 
J. Bv CoUip 
Stuart Hnrrlnitrton 
Xudwlfir A. Em;re 
Al/red W, Adson 
Wilder Pcnflcld 
IVinchell McK. Craiff 
Xylo G. McSTeile 
Donald V. Trucblood 
Thos. F. Mullen 
David C. Straus 
Georiro M. Curtis 
John deJ. Pemberton 
Karl A. Moyer 
Urban Maes 
Albert MntWeii 
John Ruddock 


To Advertisers 

Specific and effective Western coverage. 

Subscribers and supporters are personally interested and friendly. 

Ask any of our advertisers and ■write us for rates. l 

tmmmmmmmmmmmmmmmmmmtim-mmmmmmmmmmmmmm-m (Sutgery) 


To the Circulation Manager 

Western Journal of Surgery, Ohstetrics and Gynecology 
548 Medical Arts Bldg., Portland, Oregon 

.... • veais. Price $5.00 per year, foreign $6.50. 

Enter my □ Subscription for years, rrrru » 

O Bequest for free sample copies of recent issues. 


MJ3. Address- 
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A Marvelous location, right in the cen- 
ter of activities — a quiet, comfortable 
hotel home . . . With spacious outside 
rooms, superior service, congenial 
atmosphere. 

200 ROOMS 

OUTSIDE ROOM FROM $1-25 
WITH PRIVATE BATH FROM $2 

ANGELUS DE ANZA HOTEL 

FOURTH AND SPRING STS., DOWNTOWN 


HOTEL 


WOLVERINE 


Hotel Wolverine takes pride in 
noting the large number of 
guests who return to ks doors. 
Travelers like the quiet, friendly 
atmospliere and the delightful 
accommodations afforded them. 
They appreciate 
the economy and 
find Hotel Wol- 
verine located 
conveniently close 
to all activities. 


500 ROOMS 

With Bath from 

ELIIUBEIH STREET EAST rnrSimi 
AT WOODWARD AVENUE 



DETROIT 


DIAGNOSIS and TREATMENT of 
DISEASES of the HAIR 


This NEW BOOK supplies inforniatiou 
uTiicli has not been ea.sily available before, 
iiiforination on tlie diagnosis and treat- 
ment of liair conditions uTiicii will allow 
you to give your patients prompt and com- 
plete relief. The subject is discussed with 
reference to etiology, pathology, and symp- 
tomatology, and minute instructional de- 
tails are given for treatment. In addition, 
special empiiasis lia.s been placed on the 
differential diagnosis of the various dis- 
eases and tlieir passible relationship to 
genera! liealth. 


CONTENTS: I. Anatomy, Physiology, 
and Hygiene of tlie Hair and Scalp, witli 
a Classitication of tlie Various Diseases; 
II. Disturbances in tlie Pigmentation of 
the Hair; III. The Atrophies of the Hair; 
IV. The Hypertropliies; V. Inflammatory 
Diseases of tlic Hair Follieles; VI. Otiier 
Diseases of tlie Scalp IVIiicb Influence the 
Development and Structure of the Hair; 
VII. Tlie Kelation of tlie Endocrine Glands 
to the Distribution and Growth of the 
Hair; VIII. Oddities of tlie Scalp. 


By t.ijK AleCAIlTii V, si.i).. Member of the American Dermatological Society: Mcmbre 
Corresnomlaiit litrangee de la .Socidte Fran*;aise de Dermatologie et de Synliiligrapbie; 
I'ornierly Clinical Professor of Dermatology. Georgetown Vniversits’ Medical School; 
.Utendliig Dermatologist to Garfield Memorial Hospital ; Consulting Dermatologist to 
the L. S. Xaval Hospital, to the Hospital for Tuberculosis, etc. 

nil pages, (p-ixf'.e inclie.s, with 201 Illustrations including T in colors. Price, beautiful 

THE C. V. MOSBY COMPANY, 3525 PINE BLVD., ST. LOUIS, MO. 
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Please 


mention "SURGERY „han wriring to 
our advertisers-It identifies you 
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- L : 33 (Catgut Sutures) 3 

Articles to Appear in En^Jy Issues 
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-Medicine (tiouSef “n 11 ^ ® 


Sucfcert Loose Leaf Cover Co. (Journal 
Binder) 


Davis and Geek, Inc. (Sutures). ...Insert 

I^ekuatel & Sou Inc T a /a • » 
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Gilmer Journal Binders 


Western Journal of Surgery, Obstetrics 
li and G.vnecology jo 
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Cover Holverine Hotel (Detroit, iUich.) 13 

All posstOie care is Tim puPiisEers are not 



Make a R eal Reference Book of Your Journal 

File each copy as soon as receivos 
so It will be Instantly available when 
you want to refer to a recent artlclo 
We have secured what we believe tn 
be the best binder made for this pur 
nose. It is llffht. easy to operate and 
PRODUCED B~V A , , „ . _ handsome, and opens perfectly' /}„, 

u I I. n b H fQ,. easy reference. 

?2.00. with a guarantee that 1C you are not more than 
/o refunded. The binder holds one volume of this Jouimnf 

to hold^^volumea e™oh ® ““mbers in each volume.! Binders may be secured' 

For 50 cents additional individual name or date and volume number will be stamped in 
gold on back of volume, ' 

Be sure to state that the binder Is Intended for use with this lournal. 

Address Surgery, THE O. V. MOSBT COMPANY 

3525 Pine Blvd. St. louis, Jfo. 
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Articles to appear in early issues of 

SURQERY 


IxcREASED Collateral Blood Supply to the Kidxey" ix Bexal Hypertexsiox. 

By S. Goldberg, M.D., S. Rodbard, B.S., and B. X. Katz, M.D., Chicago, 111. 

Spixal Axestiiesia IX Arabia. 

By Paul Harrison, M.D., Kalamazoo, ilieli. 

Adajiaxtixoha op the 'Tibia. 

By Robert Hebbel, M.D., Minneapolis, Minn. 

Sam.vtiox Tueu.apy pop. Recup.p.ext Sacuococcygeal, Cysts axd Sixuses. 

By Hobert Turell, M.D., Kew York, X. Y. 

TP.AUM.VTIC HEiIOTIIOK.\.X, 

By Frank L. Cato, M.B., and lYilliam II. Xormau, M.D., Xew Orleans, La. 

Pcr.THEn Repokt ox the Tke-atiiext op the Uxdescexded Testes by' Hokmox.vl 
Therapy .it the Uxiversity op Mixxesota Hospitals. 

By Charles E. Rea, M.D., Minneapolis, Minn. 

Broxchoscopic Expep.iexces MTth Luxe; Tmons. 

By Edivin X. Broyles, M.D,, and Gilbert E. Fisher, M.H., Baltimore, Md. 

C11.S.XGES IX Pr.Essur.E ix the Axtecubital .rxD S-vphexous Veixs Durixg Abdomix-vl 
OPEr.ATIOX.S. 

By James Ross Yeal, M.D., and Hugh Hudson Hussey, M.D., IVashington, D. C. 

A XoTE ox THE Reliability op Roextoexograpiiically Detep.mixed Pixeae Gl-vxd 
Shift ix Bp.aix Tumors. 

By R. Yorke Herren, M.D., PluD., Portland, Ore. 

Appexmclausis. 

By Leonid S. Cherney, JI.D., San Finucisco, Calif. 

Tumor Embolism op Arteiha FEMor..ALis Commuxis Tue.vted by Embolectomy .\xd 
Hep.\p.ix. 

By Karl-Erik Groth, Uppsala, Sweden. 

SUBDIAPHP.AOilATIC (PEP.IKEXAL') EXTEXSIOX OF ST.VPUYLOCOCCIC EMPYEMA. 

By Vernon A, tVeinstein, M.D., Xew Y’ork, X. Y. 

Fup.tuep. Studies op Hemorp.hage .rxi) Serum Ixpusiox. 

By F. Xeuwelt, il.D.. S. O. Levinson, M.D., IVilliam OLon, and H. Xechelo.s, M.D., 
Ph.D., Chicago, 111, 

The Viability of the Testis Foli.owixg Complete Severaxce op the Spep.aiatic 
Cord. 

By Harold Xeuhof, M.D., and IVilliam H. ilenclier, M.D., Xew York, X. Y. 

The Metep.oloc.ic Factuu in Pui.moxaky Embolism. 

By Geza do Takats, M.D., .\Uin Mayne, M.B..\., and William F. Petersen, M.D., 
Chicago, 111. 

Body-Section KAmooRAPHv in M-m.u.n \x< y dp the Lower Rf.spir.vtory Tract. 

By* Sherwood Moore. M.U.. St. Louis, Mo, 

SUlM'APsn.AR lllTTURE OV TUI. LlVi l; IX ,v CHH.U. 

By Thomas 1’. Uorridcn. M.D.. Nortliauipton, Ma.ss. 

The Bate Results op tup. Injeitton Trkataif.xt op Hernia. 

By Boouard liolcson, M.D., San Francisco, Calif. 

Transpleural li.supu u.oi.As'nai.sroMY for Carclnom.c op the Esopii.cous axd fop. 
C.\RiTNOM.\ OE TUE C.VRDl.Vu I’OKTIOX OP THE STOM.VCH. 

By B. X. Carter. XBD., .lean Stcceu.s.m. M.D.. and Osier A. .Vbbott, M.D.. Cinciii- 
luui. OUUi. 
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Pantopon contains all the alkaloids of whole opium. Their separate effects 
combine to produce a synergistic totality of therapeutic action that is un- 
surpassed in hypnotic and analgesic qualities. And Pantopon contains only 
the active principles of opium— refined, water-soluble, injectable— no inactive 
constituents to be separated out. Quicker-acting, better-tolerated. Try Pan- 
topon in place of morphine for dependable, optimum relief of pain. When 
opiate medication is indicated you can be assured of best results by pre- 
scribing ,'3 gr. Pantopon instead of the usual Jf gr. morphine. "Injectable 
whole opium” is bound to please you. IIOFFMAMN-LA ROCHE. Inc., Nuticy, N. J. 
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In addition to its high germicidal 
potency against both gram-positive 
and gram-negative skin bacteria, 
Mercresin, because of deeper cutan- 
eous penetration, kills pathogenic 
micro-organisms in the deeper layers 
of the skin. This action is not accom- 
panied by irritation such as is pro- 
duced when official tincture of iodine 
is employed. Consequently, capillary 
permeability is not disturbed and 
extravasation of fluids into the sur- 
rounding tissues is held within nor- 
mal limits. These desirable charac- 
teristics, especially its rapid lethal 


influence against staphylococci and 
streptococci, make Mercresin a de- 
pendable, all-purpose germicide for 
office and hospital use. 

Mercresin contains 1 part to 1000 
each of Mercarbolide and Penta- 
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these qualities of Medinal. Let us send you a 
trial supply with our compliments. Simply write 
us on your letterhead. 5 Medinal tablets, 5-grain, 
are available in boxes of 12, bottles of 50, 100, 
500. Medinal powder, and 1 ounce bottles. 
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SCHERING & GLATZ, INC • 113 West 18th Street- • New York City 



SutuA£A 

for the Reese SNAP-ON Needle 



CONSTRUCTION SELF-LATCHING CLIP 

OF THE AFFIXED TO SUTURE 

REESE NEEDLE SNAPS ON TO NEEDLE 


The Reese principle offers a new approach to trauma 
reduction and convenience in tissue approximation. The 
sutures are armed with sleeve-like metal tips which snap 
instantly and securely to the needles, forming a continu- 
ous unit. There is no bothersome loop of suture or 
danger of “unthreading” during use. The various types 
of suture and needle are readily interchangeable and the 
needles may, of course, be re-used. 

D & G sutures with Reese clips affixed are available in 
both the boilable and non-boilable varieties of plain or 
chromic catgut, heat sterilized, in sealed glass tubes. 

DAVIS & GECK, INC., BROOKLYN, NEW YORK 

The Reese Snap-on Needle is a product of the iVtacGregor Instrument Company 
Sutures and needles may be obtained from responsible dealers everywhere 




X^&(^ gSutuAM 


NOTE: In agreement with the new U. S. P. nomenclature, catgut products 
formerly known as Plain, 10-day, 20.day, and 40-day, are now designated as 
Plain— type A Medium chromic— type C 

Mild chromic -type B Extra chromic- type D 

THERE HAS BEEN NO CHANGE IN THE PRODUCTS THEMSELVES 


Claustro-thennal Catgut 



POSSESSES all the qualities essential to 
proper function and is adaptable to all con- 
ditions and technics. The tubes may be 
boiled or autoclaved for asepticization of 
their outer surface or treated germicidally. 
This catgut offers the additional safety 
factor of Claustro-thermal* sterili- 
zation — an exclusive D&G process wherein 
heat, at temperatures lethal to the most 
resistant spores and organisms, is applied 
AFTER the suture is hermetically sealed in 
its glass tube and thus fully protected. 


Kal- dermic Sutures 

KAL-DERMIC* represents the culmina- 
tion of eight years’ research to perfect a 
skin and tension suture combining the best 
features, while eliminating the disadvantages 
of silkworm gut, horsehair, silk and several 
synthetic products variously named. 

Kal-dermic is completely stable. It is 
highly resistant to tissue fluids and germi- 
cides; its color is permanent under ail con- 
ditions; and the strand may be repeatedly 
boiled or autoclaved without impairment. 

KAL-DERiVnC SKIN SUTURES 

In tubes, sterilized 
(Twelve tubes to a box) 


LENGTH 

N'O, Iff */ SIZES 

1 20; Plain— type A 54" 5-0 to 4 

1225 Mild chromic — type B 54" 4-0104 

1245 Medium “ — typec 54" 4-0104 

1285 Extra “ — type D 54" 4-0 to 4 


NO. 

NBHDLS LENGTH 

SIZES 

rsR itox 

5 SO 

None 2 

X 60" 

4-0 to 0 

S3. 60 

953 

%-eircle 

zo" 

000, 00. 0 

3.00 

954 

Half-curved 

20" 

000, 00 0 

3.00 

852 

None 

40" 

8-0, 6-0, 
4-0 to 0 

1.80 


Package of 12 tubes of a kind $3-6o 

Thermo-flex Catgut 

FLEXIBILITY is the feature of this 
catgut. Ready for use as it comes from the 
tubes, it requires no special preparation. 

Though of the Thermo-flex,* /w;;- 
boi/able^ type, there is no compromise in 
sterility. It is sterilized by heat at temper- 
atures exceeding the most rigid bacterio- 
logic requirements. 

LENGTH 

in tXtfit •f >IZBS 

1405 Plain — type A 54" 5-0104 

(425 Mild chromic- types 54" 4-0104 

1445 Medium “ -typec 54" 4-0 to 4 

1485 Extra “ — typen 54" 4-0 to 4 

Package of 12 tubes of a kind 

niSCOUNTS ON 

•kUkG Registere d Trade Mark — 

DAVIS & GECK. INC.. BKO 


On reels, unsterlHzcd 
(Ten reels lo a box) 

50 None 190" 


NET, rKR 
DOZ. EWXEN 

0000 510.50 
000 n.64 

00 I 2. 60 
o / 4. 40 


KAL-DERMIC TENSION SUTURES 


In tubes, sterilized 
(Twelve tube# to a bo*) 

555 None 

85 j None 

bo" 

zo" 

I to 4 

1, 3 

53.60 

1.80 

On reels, unsterilized 
(Ten reel# to a box) 

55 None 190" 

NKI, •■!{»< 

1 X>2. MtXKK 

1 .'i 17.40 

2 20.16 

3 22.80 

SlUyiNTJTJES 
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Fine- gauge Catgut 

A CHROMIC suture of exceeding!}' fine 
diameter which facilitates accurate appo- 
sition and provides prolonged retention 
with a marked reduction in trauma and 
virtual absence of reaction. 

CLAUSTRO-THERMAL {boilable) 

LENGTH 


NO. 

NBHDLE in 

txeeis 0/ 

SIZES 

DOZEN 

50341 

Straight 

28" 

5-0 

S3. 60 

50344 

Half-circle 

28" 

5-0 

4. 20 

50245 

None 

54" 

5-0 

3.60 

4034' 

Straight 

28" 

4-0 

3.60 

40344 

Half-circle 

28" 

4-0 

4.20 

40245 None 54" 

THERMO-FLEX (non 

4-0 

-bailable^ 

3.60 

50541 

Straight 

28" 

5-0 

S3.60 

50544 

Half-circle 

28” 

5-0 

4. 20 

5044s 

None 

54" 

5-0 

3.60 

40541 

Straight 

28'' 

4-0 

3.60 

40544 

Half-circle 

28" 

4-0 

4. 20 

40445 

None 

54 

4-0 

3.60 


Packages of 1 2 tubes of a kind and size 


Anacap Silk 

NEW principles of fabrication provide 
Anacap* silk with unprecedented strength, 
knot security, and absolute non-capillarity. 

NO* LUNOTIl SIZES DOZEN 

A40 40" 8-0, 6-0, 4-0 to 4 $1.80 

A no 2 X 60" 8-0, 6-0, 4-0 to 4 3.60 

Packages of 1 2 tubes of a kind and size 



Unabsorbable Sutures 

so. 

MAIKHIAL 

LENGTH 

SIZES 

350 

Celluloid-linen 

60" 

000, 00, 0 

360 

Horsehair 

6 .X 28" 

00 

390 

White silkworm gut 

6 .X 1 4" 

00 , 0 , I 

400 

Black silkworm gut 

6 X 14" 

00, 0, 1 

450 

White twisted silk 

60" 

000 to 3 

.360 

Bl.ick twisted silk 

60" 

000 to 2 

480 

White braided silk 

60" 

00. 0, 2, 4 

Packages of 12 tubes of a kind 

s 3-fio 


Emergency Kit Sutures 

THREADED on half-curved or %-circle 
eyed needles with cutting edges for skin, 
muscle, or tendon. Heat sterilized in glass 
tubes which may be either boiled or sub- 
mersed in any active germicidal solution to 
asepticize their outer surface. 









WITH HALF-CURVED NEEDLES 


LENGTH 


NO. 

aiATKBlAL 

in txetss if 

SIZES 

904 

Plain — type a catgut 

CO 

0 

0 

to 

3 

914 

Mild chromic — type b 

CO 

0 

0 

to 

3 

924 

Medium chromic — typ 

e c 18" 00 

to 

3 

954 

Kal-dermic 

20" 000, 00, 

0 

964 

Horsehair 

2 x 28" 

00 

974 

White silkworm gut 

2 X 14" 00, 

0 

984 

White twisted silk 

20" 000, 

0, 

2 

986 

Anacap silk 

20" 000, 

0, 

2 

900 

Assorted; Catgut, Silk, and Kal-dermic 




WITH %-CIRCLE NEEDLES 


903 Plain — type A catgut 18" 00 to 2 

923 Medium chromic — typec 18" 00 to z 

953 Kal-dermic 20" 000,00,0 

963 Horsehair z x 28" 00 

973 White silkworm gut 2.x 14" o 

983 White twisted silk 20" 000, o, 2 

985 Anacap silk 20" 000, o, 2 

930 Assorted: Catgut, Silk, and Kal-dermic 

Packages of 12 tubes of a kind iSS-OO 


Other D & G Sutures 

IN ADDITION to the foregoing a wide 
variety of suture-and-needle combinations 
is available for intestinal, thyroid, tonsil, 
eye, harelip, cleft palate, plastic, nerve, 
artery, obstetrical, circumcision, ureteral, 
renal and dental surgery. A complete list 
ot sizes, lengths, needle combinations, etc. 
will be supplied on request. 


★ DkG KegutercJ Trade Mark 


DISCOU.VTS Obf iiJJANTITlES 


D.WIS & GECK, INC., BROOKLYN, N 

Ci»p) right UatikA; Geek, loc. t'rintcS in U. 5. 


Y 


U • S . A . 



C ESARE MAGATI (1579-16+7) 
was a stavnich advocate of hygienic 
wound treatment and healing by rirst in- 
tention, He applied these principles with 
such success that his services >vere widely 
souglit. Even after he retired from iiis 
professorship at Ferrani and entered a 
convent because of ill liealtli, he was 
fretjuentiy called to various parts ot the 
couiitrv. He used sutures extensively, 
but stressed the importance ot careful and 
accurtitc alignment of sev'ered structures 
before placing the stitches. 


Sufuj^es 

'‘TJIIA OAJ-. TIJ/.\C Ifh 1,0- 

DAVIS & G E C K J r 
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R apidity, sustained pressor action and a 
- wide margin of safety are important factors 
in the consideration of a vasoconstrictor for re- 
storing the blood pressure or preventing its fall 
during operative procedures. 

These essential features are all combined in the 
synthetic vasoconstrictor— 

ONE PER CENT STERILE SOLUTION OF 

NEO-SYNEPHRIN HYDROCHLORIDE 

( fa0vo>o/pha'Ayc/roxy-b«(a<rneffiyl>ainfno> \ 

3>bydroxy •(hyibtnzane hydrochloriJt / 



Averagedosgge: 0.5 cc. admin* 
istcrcd subcucancou&ly. Supplied 
in rubber-capped vials contain- 
ing 15 cc. of a sterile IfS solution. 


Write for literature and bibliography on the subcuta- 
neous administration of Nco-Synephrin Hydrochloride 
in the prophyla-Nis and treatment of acute hypotension. 



FREDERICK STEARNS & COMPANY 

DETROIT, MICHIGAN 

Ndw York • Kansas City • Son Francisco • Windsor, Ontario • Sydney, Australia 





C ESARE MAGATI (1579-16+7) 
was a staunch advocate of hygienic 
wound treatment and healing by first in- 
tention. He appJied these principJes with 
such success that Ins services were widely 
souglit. Even after he retireti from his 
professorship at Ferrani and entered a 
convent because of ill health, he was 
frequenriy called to wirimis parts of tiie 
country. He used sutures extcnsivelv, 
but strcs-sed the importance of careful and 
accurate alignment of severed structures 
before placing the stitches. 
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BRAIDED and TREATED 

Deknatel Surgical Silk is a non-culture medium, 
braided and treated silk, . . . made only for Che 
professiotu It is non-capillary, non-oxidizing, 
non-irritating and has extra tensile strength. 
Sizes suited to . . . from eye and brain surgery 
to general retention -work. Every batch bac- 
teriologicaily tested — 18 days’ minimum. Made 
in U. S. A. Would you like samples f 

D E K N ATE L 

Queens ViUaffo (L. I.), New York 


OF MAW'S LIFE 

With the beginnings of senility, man’s life 
is usually complicated by a variety of dis- 
turbing symptoms referable to diminished 
testicular function. Such complaints as benign 
prostatic hypertrophy, premature impotence, 
sexual neurasthenia, and related disorders of 
the “male climacteric” have been treated 
with PERANDREN “Ciba,” the synthetic, 
chemically pure male sex hormone. 

PERANDREN* (testosterone propionate) 
is also of marked value in the treatment 
of many cases of cryptorchidism, hypogon- 
adism, sexual impotence, certain types of 
sterility,' eunuchism, and gynecomastia. In 
gynecology PERANDREN is useful in se- 
lected cases of menopausal symptoms, menor- 
rhagia, metrorrhagia, dysmenorrhea and 
certain mastopathies. 

SEND FOR UP-TO-THE-MINUTE MEDIC.tL 

LITERATURE ON INDICATIONS AND DOSAGE 




\ LIFE AND 
I LETTERS OF 
J DR. WILLIAM 
' BEAUMONT 


By JESSE S. MYER, A.B.,M.D. 

Iniroduclion by SIR WILLIAM OSLER, Bl.. M.D., 
F.R.S. 

T his is a reprint of the original hook 
published in 1912, with corrections and 
some new text and illustrations added. 
During recent years more and more in- 
terest Is being manifested by physicians 
and others in the life of Dr, Wm. Beau- 
mont and his remarkable experiments on 
the physiology of digestion, and also the 
subject of his experiments, Alexis St. 
Martin. The book is beautifully printed, 
handsomely bound with a special Jacket 
In colors, and a tw’o-page color Insert 
of an original painting by Cornwell. It 
Is really a Deluxe Edition that you want 
to have In your library. 

350 Daces, with many Illustrations. 
Cloth. $5.00. 

the C. V. MOSUY CO., Publishers 
St. Eouls, Mo. 



PERANDREN 

AMPULES for 
intramuscular iniectlon 
OINTMENT for 
dermal inunction 

* Trade Mark Reg. U. 5. Pat. Off. 
Word "Perondren" identifies the 
product os testosterone propion- 
ate of Cibo's manufacture. 



CIBA PHARMACEUTICAL PRODUCTS, Inc. 

SUMMIT, NEW JERSEY 
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SHOCK 


blood studies as a 
guide to therapy 


John Scudder, M.D, Med.Sc .D.. F.A.C.S. 

This new book, answers 
these questioiis on shock: 

1. Wliat tyiJe of fluid should I give? 

2. How should dehydration be corrected? 

3. Why should cortical extract be used? 

4r. What about plasma transfusions? 


^ I CONTENTS 

'"'I Physiology 
j ^ Adrenal Glands 
J Blood Chemistry 

* I Physical Measures of 
^ I Hemoconcentration 
^ I Experimental Shock 

■ I Dehydration 

• '1 Sodium Salts 

^ Cortical Extract 
^ Case Reports 
. J Laboratory Manual 


Simple, accurate tests forecast shock 
mid detect internal hemorrliage before 
changes in blood pressure. These four 
tests can be mastered in one day’s time. 
Cases not responding to usual measures 
react to the new treatment. 

Factois about blood stoz’age in banks 
are presented. 

323 Pages 
58 Illustrations 
$5.50 


J. B. LIPPINCOTT COMPANY 

227 Soutb Sixth St,, Philadelphia, Pa. 


Please send me Scudder ’s “SHOCK— BLOOD STUDIES -vS v 
THERAPY." ' guide 


Q Check enclosed 


□ SondC.O.D. □ no- account 


Address- 


City. 



S U K G E B Y 


' - , .Li ^ . Scheme of shin excision 

Int.hemorrhoid gasped with DAV! DS ■. - in radiating lines 

forceps -to bchefdby assistant OPERATION . Wt.hcmorrhoid^.T^^. , ■ ■ ^7:?. 

\ -ii 


ii-:. 




Self- \ 
retaining \ 
speculum 




EXTERNAL \ 
THROMBOTIC \ 
HEMORRHOID \ 

Direct injection 
of anesthetic . 


W'' 


Ty' *'■ jSpcculum removed. ■ 1 • \ ’ 

Redundant shin ‘ \ 

cut from top of A \ ’, //_/ 'NhT-., 

, ext. hemorrhoid 7 • • • • Skin beneath -' ih'rii,- 

up to mucocutaneous , V , ex-t-hemorrh'd-" 

, » . up vviih ’ f . . 

^ \M‘ - thurnb forceps ' 

' \\ tiktn tension 

''Ta.:^hSi6KC^ i,. ■ - -N, by assistant's 

V ‘ M -T'-SP 


:'«W- 




•iv-. --/'f. r-; 
'<t 'f ■ . 


IntGrna .1 hemarrhoid 




Incision -.P- V ■ 
for removal .'- .' S .l' 
of thrombi „ ---t:; 'Tit'..-'.;. 






■' veins dissected 

''-:y ¥ 


Lar^ bleeders 
licated 




\. 

Eschar from 
int.hsmorrhoid 




If suture necessary, 
dead space closed. 
Knots cut '.ery short 



Hemorrhoid^ 

^ ^ y clamp applied to 

y remove inu hemorr- 
hold with fautcry 


, Sh s I ” •• 






-;'Wct ^au,2 


Ideal ixaulL- 
sKin appro>:ima.tion 
without Suture 


OPERATIVE PROCCOURe^PUATC NO. 103 — COPYRIGHT t»X3. JOHNSON ft JOHNSON 

Hemorrhoidectomy 

Absolute sterilization by heat, without impairment of tensile strength, is the daily produc- 
tion standard of Ethicon Sutures. As taken from the sterile tubes, they possess more tensile 
strength than is required to ligate the largest human blood vessel or to suture the densest 
iiuman tissue. Ethicon Sutures are produced by exclusive procedures, from the raw mate- 
rial to the final stage of packaging and inspection in our laboratories. 
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Brand New 


TUMORS OF THE HANDS AND FEET 

Edited by GEORGE T. PACK, B.S., M.D., F.A.C.S. 

New York, N. Y. 

13S pages, with 65 illustrations. Price, cloth, $3.00, 

The subject of neoplastic diseases is of such scope as to be encyclo- 
pedic. The etiology, pathology, diagnosis and treatment of the many 
regional and histologic varieties of tumors, both benign and malignant, 
have never been satisfactorily • and completely embodied in any single 
test. Monographic treatises of regional cancers, e.g., of the eye, rectum, 
testis, vulva and stomach, have justified this method of presentation by 
a thorough if not exhaustive analysis of the problems peculiar to cancers 
of these locations. 

When Dr. Alton Oehsner, editor of Surgery, requested Dr. Pack to 
edit a sjmiposium on tumors for the journal, the subject of “Tumors of 
the Hands and Feet” seemed appropriate and timely. Infection, injuries 
and malformations of the hands and feet have long engrossed the atten- 
tion of many surgeons with the i'esult that nnmej’ous expositions have 
been published, clarifying the problems so encountered. Although tumors 
of the hands and feet are relatively rare, when considered with regard 
to their regional distribution, they are nevertheless extremely important. 
With the exception of the so-called vital organs, the hand is functionally 
and economically the most important unit in the body. It is therefore 
needful to consider these tumors of the hands and feet in some detail, in 
order to institute adequate and early ti'eatment, else mutilating opera- 
tions, iueapaeitating disabilities and even loss of life may follow. 

TAB1L,B OF CONTENTS 


M D New York N. Y. Assistant Clinical Professor of Surgery, Yale 
University School of Medicine’ and Cornell University (gUege of Medicine; Attend- 
ing Surgeon. Memorial Hospital for Cancer and Allied Viseases. 

M^D Associate Professor of Surgery. Northwestern 

^'“Xereity MedicM’icuSu At^nding Surgeon. Passavant .Memorial Hospital. 

SUBUNGU.A.1.4 AlBX,tA.NOirA. — "yT "Vi Nbw' Yorii, N- Y. r'Hnlf'aJ 

surgeon. 

Memorial Hospital for Cancer and ^iseas • 

ANGIOMATOUS TUMORS HANDS ANO r ^^jo^iate Professor of Surgery 

ASHLEV W. .OUOHTERSON. M.D . New Surgeon New Haven nSpitaJ^S 

Yale University SchoM of Mcihc n . = Assistant Professor of Patholojn' and 

of ’Medicine: Associate Pathologist. New Haven 


Surgery. Yale University School 
Hospital. 


THE C. V. MOSUY CO, 

8525 Pine Blvif. 

St. J-oiiis, Mo. 

Gentlemen: Send me Pack -‘Tumors 
of the Hand.s and Feet." charging m> 
account. The iwice i.s $3.00. 


YITMORS OF THE SYNOVIA, TENDONS AND 
AND FEET® THE h’andS 

Ale.^ander BnuKSCJiwio, M.D,, Chicac-n 7» 
Associate Professor of Sur^^ery/ Un/: 
versity of Chicago ; Attending Surge™ 

UmvXity of Chicagf 

TU-MORS PK^Xhim^IN TH^E BONES OP THE 

BRAOLsr E. COLEV. M.D. New York, N V 
.Vttending Surgeon. Memorial Hostilmi 
for Cancer and Allied Disease., and Hos! 
pltal for Kuptureti and Crippled ■ 

Ine surseon. Blncoln Hospital • siiraenn 
m-Chlef, .M.ary .McClellan Hoap/Cah Cam' 
bridge. N. I;, and Nohmaw l. HioiT 
COTHAM, M.p., New York. N. °ri!' 
structor In Surgery. New York xiniJJl' 
sity School of arcdlcine: A.ssistam 
Rein. Bellevue Hospital, Ho’ j}?', 
Ruplurt'U nnO CrlppIetJ. and 
Ho.?pit.al for Pahcerfmd’.ur,:!,;-XT,?J,':‘' 
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Original Communications 


A inSTOLOGIC STUDY OF THE 
THYROID OF EXOPHTHALMIC GOITER AT 
INTERVALS DURING THE ADMINISTRATION. OF IODINE 

William D. Wilson, M.D.,‘® and Charles W. Mato, M.D., 
Rochester, Minnesota 

(From the Mayo Foundation and the Division of Suryery, the Mayo Clinic) 

T his study is based upon the patliologie observations on thyroid 
tissue removed at operation from 110 patients suffering from ex- 
oplitlialinic goiter who were- treated at the Mayo Clinic. These pa- 
tients had been treated by stage lobectomy, the interval between 
stages varying from twelve to three hundred days. Of these patients 
100 had been given compound solution of iodine (Liigol's solution) 
previous to the first stage and during the interval between stages. 
In ten cases, used as controls, iodine had not been given either iDrevious 
to the first stage or in the interval between operations. 

Separate sections were made for each stage, the identitj' and date 
being placed on the label which was then covered so that only the 
identity was visible. Upon microscopic study the sections were desig- 
nated as A and B with no knowledge as to which stage was repre- 
sented. Microscopic observations in the entire series were recorded 
before this was known and without knowledge of the clinical data. 
By this method alt possible bias was eliminated. 

Sections of tissue were selected for mieroscojiic stiuty from the cen- 
ter of each lobe because Giordano and Caylor have shown that ligation 
of the thyroid ve.ssels causes changes in the poles of the gland somewhat 
comparable to those iiroduced by the administration of iodine. 

The sections were studied microscopically as regards the accepted 
criteria-' *■'’ of the constituents of the hypertrophic parenchjmiatous 
thyroid. Ihese changes arc well known but will be briefly described 
here, 'flic normal cnboidal lining epithelium becomes columnar. The 


•I'lillow ill Surgery, tlio IMayo Fyumlation. Xow roitidinff in rifar/ett.i, Ga. 
Kccclvvd for publication, August 3, 1939, 
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fTI niiinBfaswta 
CUtOMOSljg 


'lillMii 




Step Toward Perfection 

Crude drugs and chemicals procured for the prepa- 
ratjon of Lilly products must measure up to highest 
standards. Assays from outside sources, no matter 
ho^v reliable, never are accepted wthout confirma- 
tion from the Lilly control laboratories. 

Sodium Amytal’ (Sodium Iso-amyl Ethyl Barbi- 
turate, Lilly)— Administered the night before operation 
and again previous to the anesthetic, 'Sodimn Amytal’ 
allays fear and apprehension in the surgical patient. 
'Sodium Amytal’ is rapidly destroyed in the body and 
does not add to the burden of renal e.vcretion. 


ELI LILLY AND COMPANY 

INDIANAPOLIS, INDIANA, L . S . A , 


WILSOK AND ilAYO; 


THYROID OP EXOPHTHALMIC GOITER 
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RESULTS 

Hertzler studied material from stage thyroidectomies and stated that 
in the second stage the material is similar to that removed at the first 
operation as regards its cellular structure. He felt that the changes 
present were found in the colloid, which he found to stain more deeply 
aiid to fill out the acini more completely. Cattell^ also studied the 
material from forty-one patients on whom stage thyroidectomies vmre 
done. Of these, thirteen had had compound solution of iodine before 
both stages. In nine eases of this group a decrease in activity, or 
involution, was noted; one case showed an increase in activitj- and in 
three eases there was no demonstrable change in the histologic picture. 

In the series reported here of 100 eases in which the patients were 
treated with Lugol’s solution, no change in activity was noted m d 7 
cases; in 25 eases there was an increase in activity in the second stage 
over the first, and in the remaining 18 cases a decrease in the his- 
tologic evidence of activity was noted. In the “no change ' group 
the average interval between stages was 93 days ; the average iiumbei 
of days of administration of compound solution of iodine, 139.1. In 
those cases in which an increase in activity was noted in the second 
stage, the average interval between stages was 90.5 dajs; the aveiage 
iiuiiiber of days of administration of iodine, 147.4. In those showing 
a decrease in activity in the second stage the average interval was 
108.6 days; the average number of days of administration of iodine 
was 163.3. In the controls no change was noted in 3 cases, an increase 
in activity in 2 cases, and a decrease in 5 cases. 

Table I relates the change in activity of the material from the two 
stages to the total days of iodine administration. The majority of 
cases in which activity was increased in the second stage over that 
of the first fall within the shorter intervals of iodine administration, 
while in those in which a decreased activity was noted in the second 
stage the interval of iodine administration is longer as an average. 

T.\ble I 

Rel.vtios or Cii.\nge ix Activity to Tot.\l D.ws or Iodixe Admixistkatiox 


Iiicreaseil activity 
Same activity 
Uocroa.wd activity 
.\etivity grading 


TOTAL pays ok IODKVE ADillNISTRATIOX 

1 0-19 1 

50-99 1 

100 - 17-1 

175-249 1 

250-324 1 

325-399 1 

400 + 



10 

mm 



0 



2 ^ 




1 







1 



+0.10 

! 0 

! 0 


- 0.50 


Table 11, giving a similar comparison of change in activity with the 
days of administration of iodine between stages, shows a similar trend. 
In other words, it seems that in this series in eases in which a change 
was noted more cases showed histologic evidence of decreased activity 
in tlie second stage when the interval of iodine administration was 
prolonged than when it was short. 
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acinar lining, smooth in the normal f-liwnin n , . 

appp..ce of papmarj, ^epemte.U iu S 

the iiypei ti oph} ot tlie linino- cells pAiimVi h i ^ 

my a... is «,i„ : Z: 

I" L Tof V°“1‘ 

Romloff, the abo ab„„,.,„„ eh„,„e, eristics tend ,„ approach ..orn,.i, 
111 this study the terms increased and decreased activity have been 

wheTthe hvne t*° changes in the histologic picture imclergone 
en the hjpei trophic or involutional phenomena, take place It 
would seem that these changes could be tliought of as evidence of 

L It t^-»c that these changes occur 

<vlan?hTr "P®” portion of the normal 

vemf,- ^ increased activity in the 

e^res^Sil^” ?<• T precludes the use of such 

expiessions as increased parenchymatous hypertrophy" while it 

designates this change. The amount and quality of colloid present 
were considered oidy secondarily because of the technical difficulty of 
retaining all the colloid through the processes of cutting and staining. 

Regenerative hyperplasia/ thyroiditis, fibrosis, and vascularity were 
also noted as ivas the presence or absence of germ centers. These 
charaeteristies were graded individually on the basis of one to four 
the sections of the two stages from each patient being compared di- 
rectly. ^ Thus, if the material from tbe first stage should show higher 
epithelium, more papillary infoldhigs, and Jess colloid than that of 
the second stage, the first is considered “more active" than the s ' 1 

and vice versa. econc 


The material was compared in this manner as regards the total I 
of administration of iodine, the number of days of iodine between the 
two stages, the seasonal variation, and in association witJi the basal 
metabolic rate of tbe patient. The findings were graphed in the fol 
lowing manner: each gland which showed evidenee of increased 
tivit}* in the second stage was graded as +1 ; each g-Iand in which 
decreased activitj'- was noted in the second stage was graded as -]'• 
and those where no demonstrable change was foinul wpi-p graded a.s o' 
The “activity gradings" are the average of the snm of each colunni 
in the various tables. 

In the material used previous operations had been performed 
follows; ligation of vessels, 17; hot water injections. ]-} ; thyroid, , 
10; ligation and hot water injections, 8; anti none, ;',I, J,, control 
series 7 cases had liad previous vessel ligation. 1 Innl had both vt-.ssel 
ligation and hot water injection, and in 2 eases no operafio,, 
done. 
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by comparing the average change in basal metabolic rate in this small 
group to the number of days elapsing between the readings. It will 
be noted that the greatest average change in basal metabolic rate was 
obtained in the group in which the smallest number of days elapsed 
between readings and also the smallest number of days of iodiue 
administration. 



stages. 

Table III is based upon the ratio of the basal metabolic rate before 
each operation to the weight of removable gland in grams. Thus, in 
the first stage the basal metabolic rate is divided by the total weight 
of gland removed in both stages and iu the second stage by the weight 
removed at that operation. It ivould seem that a high ratio might be 
interpreted as meaning more intense glandular activity. A greater 
decrease in the ratio of the second stage from tliat of the first stage 
might indicate a greater decrease in “activity” of the gland, As is 
shown in Table III, the decrease in the ratio was greater in the group 
classified on a histologic basi.s as .showing a decrease in aetivitj^ than 
in the group shoiviug no histologic change and still greater than in 
the group showing histologic evidence of increased activity. These 
findings may help to confirm the criteria and method used in this 
study. By these criteria there is no evidence to indicate an increa.se 

T.\Br,E HI 

K.vtio or BAS.M, Metahouc K.vte Bekoue Each St.vce or Lobectomy to Weigut or 

BE.MOVAULE GlA.VB l.V GRAMS l.V HEWTIO.V TO TUB CmSSf tTC-VTIO-V OV ClfAXGE 

or Activity or the Tuykouj o.v Histologic B.vsis 



ILYTIO 1st ST.YGE 

l',.\T10 2 sd stack 

DECRE.\SE 

iDcrcBfc group 

2.73 

1.97 

0.76 

No cir.uigo group 

2.9S 

1.G9 

1.29 

Deercaso group 

3.16 

1.5S 

1.5S 




328 


SURGERY 


Table II 


ljELA'rXO.V OF ClTAXGE LV ACTIVITY TO DayS OF lOWRE BETWEEN STAGES OF LoBEC- 

TOMY' 



1 DAYS OF IODINE 

0-19 

50-99 

100-U9 

150-199 

200-219 

Increased activity j 

7 

S 1 

9 

0 i 

1 

Same activity 

IS 

22 

9 j 

4 

4 

Decreased activity 

4 

0 

4 

2 

0 

Activity grading 

+0.10 

+0.05 

+0,22 1 

! -0.33 

1 -0.14 


Upon comparing the grade of activity of the second stage on the 
basis of one to four ndtliout regard for tlie first stage Fig. 1 was 
obtained. No definite tendeuey to increased activity was noted after 
prolonged intervals of iodine administration. A study of the “activity 
grading” based upon the number of months of the disease gave no 
significant findings and is not included here. 



Pig. 1 —Average activity of tliyroM tissue .it tiie second stage of iobectomy in 
relation to tiie length of time during winch tlie patient had received Eugol’s 
solution. 


Consideration of biisal metabolic rates shows an average drop in 
the basal rate of Jl.l degrees in the gtonp in whicli no change was 
noted; a drop of 15.1 degrees in the group siiowing an increased ac- 
tivity ’in the second stage; a drop of 17.7 degrees in the “decrease” 
"roup. Those were the final basal rates taken befoi’e eaeJi stage, 

Tn 27 eases basal metabolic rates were taken soon after the first 

.1 +r.« ^ Y .. 

as.u inetaboJu' r; 
linisfi-atioi, of com- 


In eases 

sta"e was done. These were compared witJi the basal metabolic rates 
before the second stage after an interval of adnnnis, 
pound solution of iodine averaging Ibl.l .lays, i ,e av.n-ag,. basal 
rate after the first stage ivas +34.7 per cent and that bclore the second 
sta"e was +33.3 per cent, a drop of 1.4 per cent or pracficaljy 


in:i!i 


sta"e was pei win, . • 

N.alme. The average interval between the stamvs , 

was 115.S days. Obviously an identical aniouut ot thy voul ti.s.sne w„. 
present in the patient for both of these reading.^, hig, 2 h,,s obtuined 


roup 


as 
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in thyroid activity after varying periods of medication with Lngol’s 
solutions. The average weight of gland removed in tlie first stage" vas 
77.5 gm. ; in the second stage, 6f.l gm. 

Intel esting data were obtained upon studying the material as re- 
gards the season in which the second stage was done. These are shown 
in Table IV. Thez'e seems to be a tendency to increase in activity of 
the gland during cooler weather. This finds some confirmation in the 
work of Curtis, Kendall, and Cattell,'^ who found the iodine content 
of the human thyroid to be highest in the summer and loives.t in the 
winter. The iodine content of the gland has been shown to Amry di- 
iectl 3 '^ as the amount of colloid present or inverselj’" as the amount of 
aetiidtj''” jiresent.^^ Also Loeb found the average hypertrophy' to 
be less marked in the summer months than in experiments carried out 
during the ivinter on guinea-pigs upon which previous partial thy- 
roidectomj’' had been done. These findings were graphed to shoiv the 
relation of the aetiAdtj' of the gland to the month of the second stage 
by the method used preidously (Table V). Accompanying this table 
are the average daj's of iodine medication and the average months of 
duration of the disease for each period. As will be seen, these factors 
are eliminated as having bearing on the findings in Table V. E.xcept 
for a diserepauej' in the mouth of August, there seems to be shown by 
this method, also, an increased aetivit.v in tJie cooler months. 


T.ujle IV 


Eelatiox of Change in Activity to Season of Second Stage op Lobectouy 



2nd st.vge in 

2.VD st.voe in 

BOTH STAGES 


COOLER SE.VSO.N 

IJOTTEi: SE.VSO.V 

SAME SEASOX 

Increased acthdty 

13 

s 

4 

Same activity 

23 


] 1 

1 

Decreased activity 

« 

Controls: 

Increased activity 

1 

1 

0 

Same activity 

0 



Decreased activity 

1 




With regard to regenerative hyperplasia, we did not know when the 
study was begun ivliether this could be taken as a entenon ot activity. 
Consequently, this was considered independently. It was toniul, how- 
ever, that the amount of regenerative hypcrpla.sia present vnrwd in 
direct proportion to the increase or decrease in activity noted in all 
but six eases. Conversely, colloid when judged by amount and quality 
present, varied inversely as did the activity m all exeept 
As was stated previously, colloid was not used as a ci itei ion a ai n i \ 
because of possible loss in cutting and staining. 

In a comparative study of thyroiditis, germinal centers were Imind 
in 15 eases. An increa.se in thyroiditis in tiie secoinl stage over the 
first stage was found it. 39 case.s Jn (hi eases there was no el.angc 
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the inajoi-ity of patients treated for long intervals by iodine in which 
a change was noted while there is some histologic evidence of increased 
activity in the second stage in the glands of most of those treated foi 
shorter periods where a change was seen. 

2. There seems to be histologic evidence of an increase in activity 
of the thyroid gland in exoplitlialmie goiter during the winter mouths. 

3. The amount of colloid varies inversely as does the “activity” 
of the thyroid gland. 

4. The amount of regenerative hyperplasia in the gland varies di- 
rectly as does the “activity” of the thyroid gland. 

5. That the histologic observations made in this study are valid is 
suggested by the computation and co-ordination of the ratio of basal 
metabolic rate to weight of thyimid substance removed. 
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noted, and in 5 eases an appai-ent decrease was seen. Tlie average 
number of days between stages and days of iodine medication were 
of no significance. In the controls no germ centers were found; and 
increased tlij-roiditis was noted in 3 cases, a decrease in 3 eases, and 
no change in 4 eases. No significant findings were made with regard 
to fibrosis. 


COmiENT 

There is considerable discussion in the literature as regards the 
duration of the effectiveness of iodine in the control of exophthalmic 
goiter. In general it is accepted that after a ijeriod of ten to fourteen 
days of so-called iodine I'emission there is an exacerbation of symp- 
toms, Gattell,'* however, has shown that the maximal iodine effect on 
the iodine content of the thyroid gland rarely occurs in less than one 
month and often not until after two months have passed. Plummer 
and Boothbj'^ also stated that maximal improvement usuallj^ occurs 
after iodine has been administered from eight to ten da 3 's but ma}’ 
be delayed two or even three weeks. Plummer^- expressed the 
opinion that the response of patients with exopthalmic goiter to pro- 
longed iodine medication appears to be determined more bj' what 
is happening to the disease spontaueouslj' than bj^ the iodine itself. 
He stated that he found no evidence that the effects of iodine were 
temporary. In the formulation of his two-product hypothesis of secre- 
tion of the thju'oid gland he stated that iodine controls the “abnormal 
product" but does not couti'ol the complex caused b.v an excess of 
thyroxin. Thus, the alternation of exacerbations and remissions char- 
acteristic of the disease continues but on a smaller scale and with 
more marked remissions than would be seen ndthout the control of- 
fered bj’' iodine. 

The observations in this stud^^ add nothing to settle the debate as 
to the time of maximal iodine cozrtrol but seem to suggest that the 
histologic picture of exophthalmic goiter does not show evidence ot 
inei’eased aetmty after prolonged iodine administration in all eases. 
However, in the material where iodine ivas administered for shoiter 
intervals of time (up to 150 to 200 days), it seems that there is his- 
tologic evidence of increased activity in the glazid removed at the 
second stage operation over that removed at the first iti the majoi-ity 
of cases studied here, where a definite change was noted. 


SUMIIARV AXD COXCOUStOXS 

One hundred eases in which exophthalmic goiter was treated by 
iodine and operated upon in stages have been studied Imstologieally 
with a control group of ten cases in which Lugol s solution uas not 
"iven. The following conclusions were drawn: 

° 1 It seems that in this series there i.s evidence of a tendency toward 
decreased activity or histologic involution in the thyroid glands of 
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isli suede leather with a creiiated outer margin around which there is 
a raised purplish zone about 0.5 to 1 cm. in width. This stands up 
above the level of the surrounding skin which is the seat of a brilliant 
erythema for a distance of several centimeters outside of the raised 
purple zone. Hj'perpyrexia is not eommonlj" observed, but the lesion 
is intensely painful and tender. The severity of this sjnuptom, coupled 
with the usual inabilit}' of the surgeon to stop the infection, results in 
marked character changes. Individuals whose personalities have al- 
ways been jovial and happy become very morose, uncooperative, and 
depressed. This infection is rebellious to all kinds of ordinary wound 
treatment. It is entirely uninfluenced by multiple incisions and drain- 
ages, hot or cold wet dressings, or the application of the ordinary 
disinfectant agents. Likewise, Alpine sunlamp or other forms of radi- 
ant energy are without benefit. 

If an incision is made in the erythematous or reddened zone of 
advance, it is here that the microaeimphilie nonhemolytic streptococcus 
will be found in pure culture, and associated with it the hemolytic 
staphylococcus will be found in the suede leather or zone of gangrene. 
It is well to excise blocks of tissue for cultural procedures and for a 
further study of the bacteria in the field. Meleney is convinced that 
the treatment of this condition demands radical excision of the whole 
process outside of the zone of erythema and that the application of 
zinc peroxide immediately after the excision will greatly aid in the 
control of the infection and prevent a recurrence. Only the “medici- 
nal grade” sliould be used. The scalpel or radio knife may be used 
and any healthy gvamilations or normal epithelium may be left. The 
zinc peroxide should be sterilized in small quantities, 5 to 15 gm. at 
140° C., dry heat, for four hours. It is to be applied as follows : The 
dry powder is suspended in approximately equal quantities of sterile 
distilled water so that it has the consistency of 40 per cent cream. 
This may be mixed with an asepto syringe and must be applied to 
every part of the wound surfaee. It is essential that the entire area 
be covered with the preparation. AVhen this has been done, a double 
layer of fine mesh gauze soaked in the suspension of zinc peroxide 
should be placed over the surface and thi.s, in turn, covered ndth gauze 
eompre.sses or cotton wet with sterile distilled water. The whole 
dre.ssiiig then should be sealed with .several layers of vaseline gauze 
to prevent evaporation. After twenty-four hours, the dressings should 
be changed and the wound irrigated with saline solution in order to 
remove the exudate and old zinc peroxide. It is then reapplied as 
before. In about ten or fourteen days, when the whole area is covered 
by healtliy granulations and new skin is growing in from all margins, 
grafts may be applied. Pinch grafts will be more satisfactory thaii 
Ihiersch graits in most cases. Complete healing may be e.xpeeted in 
from three to four weeks after the time of excision. Tlie recommen- 
dation is made that the .skin and subeutnneous tisane .should be left 



progressive postoperative gangrene op the 

ABDOailNAL WALL 
With a Case Report 

Henry J . Vier, M.D., White Plains, N. Y. 

PROGRESSIVE postoperative gangrene of the abdominal wall is a 
patliologic eiititj’' originaIl 3 ' described Cullen, and more recently 
in fuller detail b,v Sleleuey', in a number of reports. So few have been 
reported that it seems worth while to call it again to the attention of 
the profession. In fact, this condition is so rare that it is usually not 
observed more than once or twice in the eicperieuce of the average 
surgeon; but, when it does occur, it is so devastating to the patient 
and distressing to the surgeon that one is imiiressed with the impor- 
tance of its earlj- diagnosis and proper treatment. 

One of the most remarkable eases, receutlj' reported by Stewart- 
Wallaee in the British Journal of Surgery, occurred in the London Hos- 
pital in 1935 ; following a thoracotom}' and drainage of an eiup 3 ''ema, a 
slowl 3 ' progressive gangrenous infection of the skin and subcutaneous 
tissues developed. This gradually'' spi-ead in spite of all therapeutic 
measures until after eight months it stretched from the occiput to the 
iliac crest behind, extended anteriorly to involve the whole abdominal 
surface, and finally caused the death of the patient. Several surgeons, 
physicians, and others at the London Hospital saw the ease, but none 
of them could i-eraember having met this remarkable condition before. 
Stewart- AVallaee states that only two such cases have been described 
in English journals. One or more eases have also been reported in 
Japan, Sweden, Germany, Italy^ and Australia. A revieu' of the litera- 
ture today' reveals fewer than forty' authenticated case reports of this 
condition, most of them from this country'. It usually develops in an 
operative wound following the drainage of a peritoneal abscess, a lung 
abscess, or a putrid empyema. It usually' begins during the second 
postoperative week as a painful area around a retention suture. It is 
often described as having a cai'buncular appearance with pain, red- 
ness and swelling, and early necrosis of the skin. Ihe sur,„eoii may 
remove the offending suture at this stage, but the infection does not 
subside. He may then attempt an incision or a conservative e.xcision 
of the goiiKi-eiious tissue, but this does not hnnit the .iiteetio.. iiiider 
eoiitroi: The dee,, droin.-ihe tn.el ...aj- heal, b.,1 the s.tpeelie.a lestoi, 
continues to adv.mee, an nice.- fon.ns in ihe ce.dee .and oro„„d ,1 the 
circle of -ansrenons shin itraduall)- enlarses, the central n.arn.t ,„el s 
■fay and U.e periphery pradnnily bceotoes more .sharply ontlined. 
Se s’aiprenons marpia takes on the appear. of pr.iy.sh or bro,e„- 
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ri.itf 1. — IlluslnitlnE Ivsion of piosiossivo postoporotive ganirruiu*. .1. Zone of 
ailvanei' ; liuation of nilcioaeiophilic, iioiilieiiiolytic atreptocoeeus ; B, zone of necrosis: 
locallfin of hoinolylic staphylococcuj^. 
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oiJeiiecl auci tlie ■\YOtiutl packed aftei’ di'ainage of aii iutra- 
abdomiual infection, as peidtoneal contaniination by intestinal strep- 
tococci and staj)li3dococci occurs commonly. 


CASE KEPOKT 


Patient, Mr. G. L., an adult white male, aged Oi years, with past history irrelevant 
except for a resection of the sigmoid at another hospital eleven years ago for car- 
cinoma. It was done in one stage, an end-to-end anastomosis being performed. This 
was complicated by an infection with a resulting fecal fistula which persisted for 
several months. There has never been any evidence of recurrence. 

Tlie present illness began with generalized abdominal pain about forty-eight hours 
before admission. Tiiis was accompanied by nausea and vomiting. Shortly after the 
onset of pain, the patient took a large dose of citrate of magnesia. This was followed 
by a violent purge and a temporary subsidence of the pain. After an interval of 
several hours, the pain returned over all the abdomen. This pain steadily increased 
until he was admitted to St. A^es Hospital at 31 .-10 a.jt. on May S, 103S. 

Examination revealed an elderly-appearing male with a temperature of 101 ; pulse, 
90; respirations, 24; and blood pressure, lOS/fiO. Eacies were quite anxious and 
mucous membranes showed evidence of slight dehydration. Head and neck were es- 
sentially negative. Chest was negative. Heart sounds were of poor quality, regular, 
no murmurs. Inspection of the abdomen revealed a lower left rectus scar with 
considerable widening at its lower angle, obviously tiie site of the former fecal 
fistula. There was no evidence of hernia. Generalized tenderness and marked 
rigidity of the entire lower abdomen were found, together witli severe rebound tender- 
ness. The e.vtremities were negative. The urinalysis was essentially negative. The 
blood count showed a marked phagocytosis with an equally marked shift to the left. 
A diagnosis of acute suppurative appendicitis was made. He was taken to the op- 
erating room at 12:30 p.ii. and was given a general anesthetic of gas-o.vygen-ether 
sequence. 

At operation, a low, riglit, pai-aiuedian incision was made. Upon opening the 
peritoneum, tliere was evidence of a large amount of foid-smelling, brownish pus in 


the peritoneal cavity. Large and small gut were considerably distended. The serosa 
was markedly injected and covered here and there witii plastic lymph. Two or three 
fecaliths were found in tlie gutter in the lower right quadrant. Tlie appendix was 
gangrenous for its entire leiigtli. A large opening was found in tlie distal third 
thxougli wliicli was extruding a large fecalith; dense adliesions were found just to 
the left of the midline, obviously secondary to the intestinal resection for carcinoma 
of tlie descending colon done eleven year.s ago. A smear of the peritonea! fiuid 
showed gram-positive and gram-negative bacilli and gram-positive cocci resembling 
streptococci. The culture showed U. coli .and i>. pratcus; the gram-po.-utivo bacilli 
and streptococci did not grow out on aerobic cultivation. The significance of this 

. ... 

lhrL°'r tL^oIreV" of tliV wound. A» --mall gut iv.a.. then c.vdndcd from th,- 
tnrougn int itniti .11*0“' “ multiple gauze wicl;.-, was in 

pelvis and a coffer dam of rubber u-sut., ^ Ti,,, abilonion was then 

serted and wa.s brought out ^ p.,itoiieu.n .and po.sterior 

closed as follows: ,hLh, three silhwoni, gm 

sheath, ”>‘--P‘'^V"id;“d 1 .iterL -heath for the -kin with clips in be 
■■"’‘‘'"‘' 0 \""‘“;“eLtecn tube was in-erted through the nostril. The patient's im- 
::X;e .tbai condition was apparently satistaCory. 
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riato 1. — llluslralint; lesion of progres.slvo postoperative ganjrrene. .1. Zone of 
ailvance: location of inicroatMopliilic, nonhemolytic streptococcus ; B, zone of necrosis: 
location of the hemolytic staphylococcus. 
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On ilay 10, two days postoi)eratively, the patient reacted quite well. He had 
e.x'perionced no nausea or vomiting and had but a moderate amount of postoperatiie 
pain. A transfusion of oOO c.c. of blood was given by the direct method. There 
was no e.xceptional temperature elevation postoperatively except for the second day 
wlien it reached 103" F. and then returned to normal for the remainder of his stay in 
the hospital. Several other transfusions were administered. There was considerable 
purulent drainage from the coffer dam, but the eecostomy tube functioned poorly. 
A moderate degree of abdominal distention was successfully combated with the 
Wangensteen tube. About the eighth day the drainage became dark brown in 
character. At the same time, at the upper angle of the wound, considerable red- 
ness was noted, especially around the retention sutures. On May 17 the patient 
showed less distention. He had two bowel evacuations and expelled flatus freely but 
there was marked anorexia. The coffer dam and the eecostomy tube were removed 
on the tenth day and the retention sutures a day later. His blood chemistry at 
tliis time was normal. His postoperative course was thereafter uneventful. Pa- 
tient was allowed out of bed on the nineteenth day. His appetite was improved. 
There was very little drainage and the fistMous tract to the cecum had apparently 
closed promptly upon removal of the tube. Some redness persisted, however, in 
the skin about the site of the retention sutures. The patient was discharged on the 
twenty-sixth day feeling considerably stronger. The wound drainage was minimal. 
Three days after his return home the drainage began to increase. The lower angle 
of the wound showed an elevated area of the skin with marked redness and ap- 
parent gangrene of the epithelial edge. There was considerable pain in the involved 
area and exquisite tenderness. On the following day there was practically no 
evidence of any response to wet dressing which had been applied. On the next day 
it was very much worse and patient was readmitted to the hospital. In the next few 
days the infection spread with considerably rapidity. The greatest activity was at 
the site of the lowest retention suture just above the drain. Tliere was considerable 
elevation of the involved skin and within the next few days it became frankly 
gangrenous, gradually taking on a suede leather color and a zone of redness ex- 
tended outward for approximately 2 or 3 cm., then paled into adjoining healthy skin. 

By a strange coincidence, a few months before this time, a small surgical group, 
of wliicli I am a member, spent a day at the Presbyterian Hospital visiting the 
.surgical department, ilodels of various types of chronic ulcerations were demon- 
strated in the laboratory of Dr. Frank Meleney, and among them was a case of 


progressive bacterial synergistic gangrene. It was obvious that my case fell into 
this category. The patient was tlicrefore taken to the operating room and given a 
general anesthetic. The lesion at that time appeared as illustrated in Plate I. The 
ulcerated area was approximately S cm. in diameter and had an irregular outline. 
The gangrenous zone was interrupted in several places. The raised purplish zone 
indicated the area where the gangrenous process was slowly spreading. The zone 
of erythema initiated the process. The entire infected area was e.xciscd down to 
fascia which wa.s apparently not involved. Tlio e.xposed area was then covered with 
a zinc peroxide (DuPont) dressing as described above. Tlie culture of the gangrenous 
area sliowcd IS. proliii.s- and hemolytic staphylococci. Anaerobic culture of the edges 
of tlic zone of erytiiema outside of the gangrenous area showed nonhemolvtic strepto- 
cocci whicli subsequent tramsplants proved to be not strictly anaerobic' but micro- 
ueroptiilic. I.alior;aory reports sulunittod on the excised specimens showed a wide- 
sl)n'ad suppuration with destruction of skin and subcutaneous tissues and little effort 
.at repair. Tim pathologic diagnosis was gangrene of the abdominal wall. 


Immediately following the operation, the patient observed a very gnUifying relief 
from the extreme pain and tenderness pre.-ent in the lesion. Ho was', however, 
mentally depres.-ed and it was difficult to secure his cooperation. He ran a spiked 
fever which could not be explained by the benign appearance of the wound. Dailv 
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dressings were then applied with zinc peroxide and the wound continued to improve. 
Drainage decreased and the granulations began to grow actively. 

On the thirteenth postoperative day tire zinc pero.xide treatment was stopped and 
I attempted to approximate the upper wound edges with adhesive plaster. This was 
a mistake, for anotlier small area of gangrene about 2 by 3 cm. in diameter promptly 
developed in the upper part of the wound. This area was excised on the following 
day under gas-oxygen anesthesia. Zinc peroxide was continued and the wound im- 
mediately lost all signs of inflammation. 2fevertlieless, the patient's appetite was 
extremely poor and his mental depression was very marked. The patient repeatedly 
refused his meals. Several transfusions were given during his postoperative course, 
but they did not seem to control the general debility. On the twenty-first day post- 
operatively, he complained of some deep pain in the lower left quadrant, and twelve 
hours later he passed about four ounces of blood per rectum together with several 



Pig-. 1. Healed lesion, several months postoperatlvely. 


clots and a considerable amount of foul-smelling purulent material. It was evident 
that a deep-seated, intra-abdominal abscess had perforated into the colon and had 
evacuated itself in this way. His condition from then on showed marked improve- 
ment His mental condition cleared and lus appetite returned. The wound there- 
after improved and there was no further evidence of spreading infection. A few 
islands of epithelium appeared spontaneously in the area of granulations which had 
not been removed. On the tliirty-eighth day skin grafts were allied to the granu- 
lated area and the grafts took well, eo.alesced, and soon covered the wound. His con- 
valescence from then on was uneventful. The patient urns discharged from the hospi- 
tal with two small remaining granulating areas having hea thy edges. These ivounds 
healed promptly following his return home, eighty d.ays after the onset of h.s illness 
and fifty-four days after the development of gangrene. 

DISCUSSIO.V 


This case uufiuestioiiably falls into the group of “progre.ssivc bac- 
terial syiiergistic gangrene” described by nieleiiey and others. The 
lesion be^an in the operative wound following the drainage of a foul- 
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smelling peritonitis resulting from a gangrenous appendicitis. It de- 
veloped later than most of the reported cases which I'aises the question 
of the source of the bacteria and the time in which the organisms first 
gained a foothold in the wound. They maj" have been present in the 
original peritoneal exudate or thej- may have entered the wound later 
when cecal contents leaked out around the cecostoiny tube. In any 
event, either the pressure produced by the retention suture or bj' the 
coffer-dam drain probably played a role in the establishment of the 
infection and, once it became established, it spread with considerable 
rapidity. 

Meleney has emphasized the factor of pressure in the development 
of the infection and has advised that no attempt be made to close the 
skin wound in any ease in which foul-smelling abscesses are drained. 
After the infection had gained a foothold, the characteristic exquisite 
tenderness of the lesion and the change in the disposition of the pa- 
tient were veiw striking. The cause for this has never been adequately 
explained. A noteworthy point during his illness was the rather 
marked toxicity after the excision of the lesion. This was probably 
due to the intra-abdominal abscess and not to the denuded area. 

This deep infection probably explains why transfusions seemed to 
have but very slight influence toward increasing his resistance, until 
the deep abscess had evacuated itself through the bowel. The essential 
organism, a nonhemolytic mieroaerophilic streptococcus, which Sleleney 
has found by anaerobic cultural methods in the zone of advance in all 
five of his cases, was also present in our ease at the outer margin of 
the erythematous zone. We also recovered from the gangrenous area, 
associated with it, a hemolytic Staphylococcus aureus. 

The synergistic experiments Avith these organisms which ileleney has 
performed on several occasions were not carried out. He has shown 
that, when these organisms are injected into laboratory animals (dogs, 
rabbits, guinea pigs) separately and in combinations (half doses of 
each), the pure culture usually failed to produce any inflammatory 
response while the combination almost always produced a profound 
purulent reaction in the tissue with gangrene of the overlying skin. 
While this lesion is not exactly like the human process in that it is 
not progressive, the experiments prove that these organisms in com- 
bination have a synergistic action which they lack when not combined. 

illard, of lacoma, reported a similar case in 1935 and by careful 
laboratory work verified the results obtained by iMeleney. Willard’s 
case was likewise “characterized by .slow but relentless progress, and 
by extreme sensitiveness of the area involved.’’ Willard reported that 
A\ ith the 01 ganisins obtained from his case, four guinea jiigs were given 
.subeutaneons inoculations. 'Ihe hemolytic streptococcu.s first obtained 
from tlie area of slough produced an ab.scess which cleared iqi. The 
nonlieinolx tic streptococcus troin the zone of advance jiroduced a small 
ab.sce.vs. In contrast, the hemolytic staphylococcus and nonhemolytic 
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streptococcus injected togetlier pi’oduced a large spreading idcer of 
the skin and earl}' death of the guinea pig. An understanding of the 
essential nature of this syinhiotie infection simplifies proper treatment. 
It is obvious that vide excision is necessary to get control of the 
infection. 

'Whether scalpel or radio knife is used is of minor importance. 
Meleiiey prefers the knife because it means a minimal surface of in- 
jured tissue. Willard in his monograph stated: “It is ijrohable that 
if radical excision is performed, a special dressing is of mhior impor- 
tance in controlling the infection.” I cannot entirely subscribe to this, 
but I do believe that oue need not be quite so radical in the excision 
where the zinc peroxide is used, as it was evident that the recuiTeiiee 
in my ease was observed following radical excision and shortly after 
discontinuing the zine peroxide. This nnfortuiiate result emphasizes 
the folly of trying to approximate wound edges by means of adhesive. 
This naturally causes an infolding of the skin edges and the residtant 
angles produce minute pockets in which colonies of the causative 
germs may develop by producing or finding an anaerobic “soil.” 

DIPFEREXTUVn DIAGNOSIS 

This condition must not be confused with the undermining, nleerat- 
iug type of infection due to the mieroaerophilic hemolytic streptococ- 
cus. These burrowing tracts extend deeply and the undermining process 
proceeds as far as 4 to 5 cm. beneath tlie skin edges. This is not ac- 
eonipanied by gangrene and is caused by the mieroaerophilic hemo- 
I}'tic streptococcus, no symbiotic hemolytic sfaphylocoeeus being here 
associated. 

A human bite nearly always contaminates the wound with a mix- 
tiire of organisms. iWany surgeons justly fear tliese infections because, 
ordinarily, gangrene fi'equentl.v occurs liere when there is a mixture 
of organisms which includes anaerobie nonhemolytic streptococci, fusi- 
form bacilli, and spirochetes. It has been observed that, while spiro- 
chetes are never found alone in these infections, the worst one always 
reveal that spirochetes are present. With a fusospirochetal infection, 
we have a fulminating lesion spreading and penetrating deeply anti 
soon involving deep tissues, incliuling bone, with overwhelming de.stnie- 
tion. It may oecasionally be necessary to differentiate jn-ogressive 
postoperative from an amoebic gangrene. However, in this sitnation 
we have frequently a history of amoebic dysentery. Amoebae ma}’ be 
found in the stools or there probably will be fonntl some other evidence 
of a deep amoebic lesion. Again, this condition responds promptly to 
emetin treatment. This lesion is also deejwr. devclojis rapidly, and 
nsuallv lnvade.s the nui.scle. Prc.ssure on the margins produces glairy 
jnis in which the amoeba may be found. IHelcney’s invesfigation.s of 
this condition have shown that this exudate “almo.st invariably yields, 
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besides the amoeba, a coinbmatiou of organisms which may be cou- 
tributing toward the severity of the infection.” 

A diagnosis of i^ostoperative gangrene shovdd be made within a week 
or ten days after the onset. A suspicion of the nature of the infection 
should be aroused by the clinical course. The diagnosis can only be 
made with certainty by adequate baeteriologic analyses of the flora 
of the wound. Early diagnosis is essential to early treatment which 
will save the patient an infinite amount of time, pain, and expense 
and will minimize the destruction of skin. Everj’’ hospital should have 
available apparatus and materials necessary to perform anaerobic 
cultures. 

What the effect of the administration of sulf anilanude or sulfaijyridine 
might have been in this situation, I do not know. They were not tried 
here. 
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TABLE 

1. Exosteetomy 

2. Exostectomy and capsuloplasty, soft 
tissue and tendon procedures 

3. Eesection of first metatarsal head 


•1. Eesection of proximal phalanx plus first 
metatarsal exostectomy 

a. Total 

b. Partial 


5. Wedge resection of nietatarsocuneiform 
joint plus plastic procedure at metatarso- 
phalangeal joint 

6. Wedge resections of metatarsal neck 

7. Osteotomy metatarsal shaft 


Schede 

Silver, McBride, Porter, Eoberts, 
Hiss, Payr, Stanley, Leuggen- 
hagger and others / 

Hueter, Mayo, Perkins, Eoth, Soresi, 
Lexer, P o w 1 e r, Ombredanne, 
Cleveland, Broca, Bentzon and 
co-workers 


Alsberg 

Daries-Colley, Keller, Girdlestone, 
Brandes, Lindemann and Meyer- 
hof, Kaspar, McMurray, Galland 
and Jordan 

Eiedl, Truslow, Kleinberg, Lapidus 

Hohmann, Eeverdin, Mauclaire, Pea- 
body 

Ludloff, Chlumsky, Cotte 


8. Arthrodesis of metatarsophalangeal joint Mauclaire 

to the long healing time of such osteotomies. Wedge resection of the 
first metatarsocnneiform joint undoubtedly gives good results tvhen 
done meticulously, combined with a complicated plastic procedure at 
the metatarsophalangeal joint. However, much more skill is required 
and recovery is frequently so prolonged as to make the radical cure of 
bunions a major procedure. 

Resection of the metatarsal head, since first done by Hueter and popu- 
larized by Mayo in 1908, has been widely used in the worst eases of 
hallux valgus. It has the advantage of simplicity, complete correction 
of deformity, and shortening of the first metatarsal segment to prevent 
recurrence. However, removal of the first metatarsal head removes 
one of the important weight-bearing bones and tends to aggravate or 
produce an intractable inetatarsalgia. Painful calluses form under the 
second and third metatarsal heads or stump of the first metatarsal shaft. 
It is well loiown among the laity as an operation requiring a prolonged 
convalescence and has added to the fear of hallux valgus operations as 
major procedures. 

Resection of the proximal part of the first phalanx of the great toe 
has been proposed as an alternative procedure, to take care even of 
severe deformity, give a rapid convalescence, shorten the toe, and pro- 
duce no fundamental changes in the weight-bearing mechanism of the 
foot. 
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operative fixation fiy traction in a plaster east, by means of a silk stitch 
through the toe tip, for one week. 

All authors who advocate partial phalaiigectomy emphasize the short 
convalescence, the rapid ambulation, and the speedy return to full work- 
ing capacity, although the toe continues to improve for the first several 

months. 

ANALYSIS OF PRESENT SERIES 

Selection.— Thirty-two cases of hallux valgus and hallux rigidus 
had this operation at the Mount Sinai Hospital from 1935 to six 
months ago. Further follow-up to date has not altered the results. 
ConcuiTently, many simple exostectomies ivere done, so that the 
phalangectomized eases indicate the moi’e severe types. This is not 
an end-result study, but a consideration of the Keller-Braudes opera- 
tion and our experiences with it. Some of the sources of error will be 
presented in an attempt to improve the results. While the opei’ation is 
in ivide use in at least two of our orthopedic hospitals in New York, 
only one paper has been published in the American literature on the sub- 
ject since Keller’s original contribution. We believe it is deserving of 
more attention. 

The statistics are given briefly in Table 11. Most of the opei’ations 
on the ward service were done by the orthopedic resident or a junior 
interne, under attending staff supervision, indicating the relative sim- 
plicity of the procedure. There was a slight preponderance of cases 
in the decades from 30 to 60 years of age, but not significantly so. 

We would say now that in certain types of hallux valgus cases this 
operation alone is not enough. Thus, patients with a marked splaj’foot, 

Table II 


55 Cases op Partlal Piialangectomy 


No. of patients 

32 

Ward 

24 

Private 

8 

Bilateral 

23 

Unilateral 

9 

Male 

6 

Female 

26 

Age 

15-69 years (evenly distributed) 

Follow-up 

6 mo. to 3 yr. 

Hallux rigidus 

S feet 

Hallux valgus 

48 feet 

Eeoperations (3 cases) 

4 feet 


Sesults 

Group I 

17 feet 

Group II 

11 feet 

Group III 

10 feet 


38 feet (70%) 

Group IV 

11 feet (20%) 

Group V 

6 feet (10%) 

Total 

55 feet (100%) 



SURGERY 


34fa‘ 


is not rigid, that is, young persons, shouJd be treated br addi 

or teSonw oftr . lengthening, transplantation, 

H,!!r T is in order, or even mid: 

tarsal wedge resection. 



Points in Operative Technique . — 

1. The incision may be dorsoniedial or directly medial but should not 
be curved ai'ound a bunion. A straight incision heals better. 

2. In many of our eases the phalanx was resected largely suhperi- 
osteally and the clinical results were not greatly unlike those done ex- 
ti'aperiosteally. The former is technically much easier, alfliough the 
dissection at the joint eap-sule must be done by .sharp methods in either 
case. In both, care must be taken not to injure the iie.vor halhiei.s lon^us 
tendon which is very adherent to the joint capsiilc and base of the 
phalanx on its plantar aspect. 

However, in a small number of the younger patients, regeneration 
of bone occurred in the form of spurs from the .stumj) of i)halan.\ or 
even larger pieces oecupying the space left between the phalan.v and 
metatarsal head. We are now of the opinion that e.xtrapcriosiral resec- 
tion is preferable, the section of the phalanx to he made by a saw, after 
delivery of its proximal portion into the wound, or by bone .-(itting 
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forceps which necessitates some splintering and subsequent smoothing 
of the edges. 

3. The amount of bone removed is the most important single factor in 
the entire operation. At first, onty the proximal one-fourth or one-third 
of the phalanx was removed, but this gave poor results in the first few. 
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causing partial or complete fusion of the joint. Even in these, the 
functional result was satisfactory in most, tliougli liardly ideal We 
now resect between one-lialf and two-thirds of the bone. Eemoving less, 
we have the risk of stiffness and pain. Eemoving more, we get too mucli 
sliortening of the great toe, witli a less satisfactory appearance and 
control of the digit. Since tlie hallux is usually unduly long in cases 
of hallux valgus, a moderate amount of shortening of the great toe is 
an advantage and positive necessity in permanently correcting the de- 
formity. 





Piff. -1. — Typical partial phalangectomy for hallux rigidus. Only fair clinical result. 
Slightly more bone should be removed. 

uiid has abnoi'mal latei*al iiiobilit 3 ^ for some mouths. This does not iu- 
terfere with function and the dead space is quiekly obliterated as the 
joint tightens up. Full control of the toe occurs at about three to 
four months. 

Points in Postoperative Care — 

1. In most of our eases, a simple sheet-wadding and bandage splint 
was made to maintain tbe toe in marked adduction and plantar flexion 
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for one ^Yeek. This led, in 5 or 6 feet, to formation of a crease at the 
metatarsophalangeal Joint with localized slough of skin. There was 
no iiiterfereuee with convaleseenee other than the necessit5’^ to maintain 
a dressing for four to five weelts. In most of the cases this did not 
happen, and we believe that fixing the toe in but slight adduction and 
plantar flexion will prevent this. We used fixed traction with a 
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stitch through the toeiLail in several cases with no difference in con- 
valescence. 

2. No significant wound infections occurred, although one sinus after 
a skin slough persisted for a few weeks. The only other complications 
were a shigle ease of phlebitis and an intercurrent mild respiratory in- 
fection. 

3. After one week to ten days, the toe is allowed to return to the 
neutral position. The patient is out of bed in a week, wallving by the 
end of two weeks with a cutout shoe, and discharged from the hos- 
pital. 
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4. In the last one-half of the cases, the forefoot has been supported 
in most cases by a circular compression dressing of zinc gelatin band- 
age or adhesive for a period of weeks. About one-half the patients 
used metatarsal arch supports for some months. 
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5. Jlost of the 2)atients were back on full dut}' or full activity in 
three to four weeks, doing' snch things as general duty nursing, wait- 
ing on table, playing golf, etc. By the end of six weeks, praetiealh' 
all were restored to their usual activities. 


KESULTS 

In evaluating any procedure, much depends on the criteria used by 
the man rating the eases. These were divided into five categories: 

Group 1, Excellent . — ^No pain was present in the great toe. There 
was normal, or practically normal, motion with no aggravation of long 
arch or metatarsal pain, with perfect cosmetic result. Seventeen feet 
were of this type. 



Group 3. Good Eesults With -Vo Dctaih.-Tlvs p'oup nududed those 
in which I did not personally examine the feet n. iollow-up mainly 
being private eases of the other men on the staft -None of ihcse had 
svmiilom., nil l.n.l ,.«.l n,„l 

cosmetic result. Ten feet were of thi.s type 

_ . ..7..-. M-T're niciliucd tllo.se with no nr vUirUt 


cosmetic result. Ten ieet were or m..., ... — 

.,.7 '> rood —In this group were nielnded tho.se with 

^'discomfort in the new joint, .slight limitation of motion, 
“^'■’"■■1, ,1 X" to « n tl,n .«-• .vl.cn at cent; „c 

It l.n...« .-nl--. '>“• "»■ '!'« '"c not 
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Group 4, Fair.— This group covers those greatly improved by the 
operation, with the patient satisfied, but with some specific defect, 
such as (a) some pain in the ai*tieulation, (b) considerable limitation 
of motion, (c) permanent doi’siflexion of great toe, (d) aggravated 
metatarsal or long arch pain, (e) too noticeable shortening of the toe, 
or (f) too much regeneration of bone. Eleven feet were of this type, 
the greater number being due to limitation of motion and slight dorsi- 
flexion contracture of the toe, accompanying a general tendency to 
mild or moderate clawing of all the toes and prominence of the meta- 
tarsal heads. 

Group 5, Poor . — Those with too much pain, fibrous ankylosis, or 
much worse metatarsalgia or long arch pain arc included here. Only 
six feet were of this type. 

DISCUSSION 

Grouped together, 38 of 55 feet, or 70 per cent, were excellent or 
good; 11, or 20 per cent, were fair; and only 6, or 10 per cent, were 
failures. These results compare favorably with almost any type of 
hallux valgus operations where true attempt is made to correct the 
deformity permanently. They resemble the reported German results. 

The future results should be even better. Most of the poor results 
were in the earliest cases where not enough bone was resected. Several 
of the poor and fair results occurred in patients with marked deformity, 
but ivithout preoperative pain in the bunions. In such patients, the 
possibility of slight postoperative symptoms should be discussed be- 
fore embarking on cosmetic surgery. 

In our hallux rigidus cases especially, the tendencj^ was not to re- 
move enough bone as there was no deformity to correct. Of 7 such 
cases, the first 3 in our series were poor on account of this. Two were 
fair and 2 were good or excellent. In view of the great stiffening tend- 
ency, probably more bone should be resected than in hallux valgus, 
but in unilateral eases the difference in great toe length should be dis- 
cussed with the patient beforehand. 

Reoperations . — Three cases had secondary operations, approximately 
one j'ear after the first. One was a bilateral hallux rigidus case which 
developed postoperative ankylosis due to insufficient bone removal. 
TJcoperation produced a better result but the follow-up is insufficient 
to include this. The other two, also bilateral, were operated upon for 
residual pain Avith re.striction of motion in one toe. In each case, the 
result was fair but the patient wanted it to eciual the other foot, Avhich 
was perfect. Removal of a further small amount of bone in these 
eases jn-oduced an excellent result in one and a fair result in the other, 
where the joint space and metatarsal head were fused with the phalamx 
by a mass of fibrous adhesions. Three other poor and fair cases have 
been advised operation, another advantage of this procedure. 
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X-Ray Findings . — In no case in which we had pre- and postoperative 
films to compare was there an inez’ease in the widtli of the foot or 
splayfoot. The feet were diminished in width bj’ the exact amount of 
exostosis removed from the first metatarsal head. The films were not 
made in weight bearing, however. 

McMurray states that after partial phalangectomj' tlic ajjgle between 
the fii'st and second metatarsal segments, so commonly increased in 
hallux valgus, tends to decrease. Measurements in fourteen of our 
cases did not confirm this. 

Measurement of the metatarsophalangeal angle, as an expression of 
the correction of hallux valgus, sliowed much correction in all cases, 
averaging 20 degrees. This measurement had no direct relationsiiip to 
the gross cosmetic result. Some feet with relatively few degrees of cor- 
rection showed an excellent cosmetic appearance. The more severe 
the hallux valgus before operation and the larger the angle, the greater 
correction was obtained in degrees. Lumping all cases, the postoper- 
ative average angle was 22.5 degrees, and yet many of the eases showed 
a perfect cosmetic appearance. 


CONCLUSIONS 


1. Partial plialangeetomy plus exostectomj' of tlie first metatarsal 
head is a simple, elfieient operation for the radical cure of ordinaiy, 
severe hallux valgus and hallux rigidus, provided proper attention to 
detail .is given. 

2. Extraperiosteal resection of one-half to two-tliirds of the phalanx 
should be done in hallu.x valgus. In hallux rigidus nearer two-thirds 
sliould be removed. 

3. A simple pressure dressing in the neutral position will prevent 
creases and the possibility of a slough in the incision. 

4. The forefoot should be supported b.v a circular compros.sion dress- 
ing for some weeks, and followed, if necessary, by mctatar.sal arcli 
supports. 

5. If these details are observed, eminently satMnetory results will 
be obtained. Convalescence should be rai)id, with painless walking in 
two weeks, and return to full activity in three to five weeks. Laxity 
of the joint will disappear in three to four months 

6. Symptoms due to other a.ssociated foot conditions will not he 
altered by any balhix valgus operation. 
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[ vePsai interest to Z ZZTT- -“■- 

Records dealing witli tiieir studv ^ centuries. 

Egyptiansof4,o00yearsago and twT- ' — 

present-day management of acute closed Hwclerlying our 

appocrates as long as 2,000 years 

the various methods and devices for ‘ to “ote that 

I>y Hippocrates remained virtuallv recommended 

century, when Sir Asliley Cooper's nineteenth 

Fractures of the Joints” oneneT?,! f'"" Hislocations and 
interest in the subject. ^ stimulated renewed 

The important result of this was n . <■ * 
of our knowledge of the treatment of + * ^ fievelopment 

means. ' fractures by direct skeletal 

The purpose of this paper is twnfni/t r-t\ * 1 

oiples of this significant dev!)!^^^. ?’’ ^ 

gained by the use 07 x 1 i<nowledge 

boneIe4.I,.nCnVfr:e.r^ 

directly upon these principles. ’ opparatus based 

Theie is little doubt that the management of acute ffiot, 
direct skeletal means is a distinct cmitribution to h, T7 
manned. This form of therapy, the result of slow ardumm ' « f 
by the masters of the past century, has brought about a ehatZ 
philosophy of the management of acute fractures. Thp'r?^7””"' 
piopounded by Hippocrates “extension of fractured or 
bones is not to be delayed to the third day, but is to be mooted 
on the first daj', ” or better, immediate or early freatme7*^^- 
longer sufficient because the word ambulatory is lackinn- 7’ 
note of treatment today is immediate or early ambulatory t 
in properly’ selected cases. For acute fracture.s. otherwise 
difficult to innnnn-o nini- timi.- {jc immediately and easili. eniely 

orv bv direct skelet.., '‘"'’"‘'‘‘d and 


difficult to manage, may non- be immediately and easily r 
may readily be made ambulatory by direct skeletal means 
Barton laid the foundation of this science when he 
fractures of the patella in 1S34. althong-h Horcaii. in J-V., 
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successfully treated cases of nonunion by this means in 1805. Thus, 
internal fixation was the first cardinal principle of the treatment of 
acute fractures by direct skeletal means. Further development of our 
knowledge progressed rather slowly ; approximately 100 years elapsed 
before Codivilla, in 1903, introduced skeletal traction by driving a 
steel carpenter ’s nail through tlie os calcis for a fracture of the femur. 
This was a great advance, for, as pointed out by Codivilla, “no longer 
need one expect terrific skin sloughs so commonly encountered fol- 
lowing the use of external spieas to maintain distraction.” It Avas 
soon seen that skeletal traction was most efficient Avhen applied to the 
bone involved. Ombredanne, though unsuccessful, was the first to 
attempt a skeletal traction apparatus. It remained for Putti to suc- 
ceed in this accomx)lishment when, in operative lengthening of the 
femur, he used one pin to suspend each fragment. In 1927 an Ameri- 
can orthopedic surgeon, Abbott, put the matter upon a more practical 
basis Avhen, in operative lengthening of the tibia Avith a four-pin deAdee, 
he used tAVO pins to suspend, each fragment. With the appearance of 
his Avritings, added impetus Avas given this absorbiiig subject. 

In 1932 a four-Avire, leg-lengtliening deAdee Avas described, Avith the 
folloAving innovations^ ; 

1. The apparatus used Kirsehner Avires (introduced in 1909) instead 
of the heavier Steinman pins, thei'eby diminishing the possible danger 
of introducing infection. 

2. The device had vertical uprights to grasp the Avires. Thus the 
extremity Avas readily accessible, and plaster of Paris could be easily 
applied Avith the apparatAAS iAA sitiA. 

3. It had AAieaAAs of correcting aAAy ehaiAge Iaa the aAAgAAlar relation- 
ship betAveeAi the fragiAACAAts of a severed boAAe. 

HoAvever, a disadvaAAtage of this apparatAAS Avas that it lAAaAiipAAlated 
the fragAuents of a severed or broken bone at pivotal points aAvay froAAA 
the point of seAmraAAce. 

Soon several other apparatVAses employhAg skeletal suspension and 
skeletal traction Avere introduced for the reduction of fraetiAres. They 
did a great deal to popularize the UAimediate mechanical fluoroscopic 
means of reducing fractures otherAvise extremely difficult to man- 
age. HoAvever, these devices, too, AuanipAAlate the fragments froAu tAVO 
pivotal points aAvay from the site of fractrAre and employ the tAvo-pin 
AAiethod of suspeAision (oAre pm throAAgh each fragment). 

Another apparatus is here presented for the treatment of fractAAres 
and for bone lengthening. It is not preseiAted merely as soiiAething 
neAv, but rather as soAuething different in principle. This device sus- 
pends the proxAAAAal fragmeAit in a definite imAnovable position and 
manipulates only the distal fragAucAit at a pivotal point at the site of 
fractAAve, thereby aligning and effecting reduction Avith the least 
aiiAoniAt of tivauma. The foAir-AAdre method of suspension is specifically 
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teha- P«vHer;„‘rsi;"r„SX“cte*'“ ft 

accm-ate apposition of the fraetui^d enL^TfTf’ ^ 

obtained, thus favoring a more rmi^ • broken bone may be 

that the apparatus is based upon the nvin,.- i ^ here 
e applicable to any method of treatLnt ^ T believed to 

one wth displacement of the fragments T) severed 

follows: (1) immediate or early ambnUt . " P^’^i^Ples are as 
Sion, (3) traction, (4) manipnlaLn anrl J f2) siispen- 

and immobilization. ^ i eduction, and (5) fixation 

X ImmedkU or Early Ambulatory Treatment Tf • , v 
the time is not very far removed when J, ? ^bat 

be seen occupying beds in traumatt 

only to the time inter%'al between the ineir? or early refers 

tion of treatment. ncidenee of fracture and institu- 

^ 2. 5'«speHsmH.~Suspension is perhans tJiP oii • 
ciple in tlie treatment of a broken or severed bn 
bone is usually in suspension from the moment tli / ” 

until it is returned to a position of rest. W Ln tlie X? 
broken bone are suspended, let us assume a constant i 
between eacli suspending object and its fra-ment of bone -nf 
the suspending objects be distracted and s; nia ntlined tl 
nicnts will be distracted. Should the suspending obic 1 bl " 
m such a wav as to reduce tiie fracture and be"so maintl "’"“‘^^"bited 
fracture will remain reduced, men fixation of the fr-mn’”'^' ’ * 
mobilization are executed and suspension is discontinued 

be x-eturned to a position of rest. Two conclusions mav he taum r'"""' 
the foregoing: ‘ ^ wian7i iz*oni 

A. The treatment of a fracture vath displacement of tbo +• 

IS dependent chiefly upon suspension with a fixed constant , 
between the suspending object and its fragment of bone- ' ^^ ‘ifionship 

suspension. Adequate smspension includes rcaih- acce.<.’:i!-r’/''^'^^”‘'^^‘' 
broken extremity. ' ' ' ’h'’ of the 

B. With adequate suspension and sufficient force pronerl - r 

upon the suspending objects, the treatment of a fracture be ■ ' ^ 
paratix-elj' simple problem. ‘onies a coni- 

Thus the treatment of a fracture by direct skeletal means "• ! ■ 
dependent upon adequate suspension. * ^ taiiefiy 

If the time consumed by suspension in the treatment of a t • i- 
is graphieallj' represented, an interesting comparisnn 
(Pig. 1). ’■" 
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The time consumed by the execution of each of the above pi'inciples 
varies, of course, in different eases, but, as indicated above, tlie length 
of time consumed by suspension is always greater than the sum total 
of the time consumed b}*^ the execution of the remaining principles. 
This is, I believe, true, regardless of the method used in the treatment 
of a broken or severed bone, because suspension is in force during trac- 
tion, manipulation, reduction, fixation, and inunobilization. 

Theoretically, adequate suspension by direct skeletal means may best 
be accomplished by passing four wires through a suitable fragment of 
bone, two in a horizontal plane and two in a vertical plane, separated 
as far as possible. By this means, vertical or latei’al mobility and 
angulation are rendered impossible. However, a iiractical, efficient, and 
thoroughly proved plan of adequate suspension merely requires the use 
of two wires drilled through a suitable fragment of bone and separated 
as far as po-ssible. Padded metal shields are placed firmly against the 
involved extremity and fixed to the wires. Thus, vertical or lateral 
mobility and angulation are eliminated. 


SUSPENSION 

TRACTION 

MAHtPULATtOU 

REOtCTlON 

FIXATION 

iMMOSlLiZATfON 



Pig. 1. — Graph showing schematic presentation of the time consumed hy the principles 
employed in the treatment of a broken bone. 


Adequate suspension is, I believe, the all-important basic principle in 
the therapy of fractures by direct skeletal means. It has been my experi- 
ence that the gravest pitfalls lie in inadequate suspension. It is in in- 
adequate suspension that most errors are made, with their subsequent 
untoward consequences. One wire through a fragment of bone merely 
acts as a pivot. At least two wires inserted in accordance with the above 
principles are necessary to adequately suspend a suitable fragment of 
bone. Only thus can vertical or lateral mobility and angulation be 
eliminated and infection, deformity, and pressure necrosis prevented. 

3. Traction.~A\l things being relative, a linear displacement of one 
of the fragments of an adequately suspended broken or severed bone 
will suffice to alter the relationship between the two fragments. 

4. Manipulation and Reduction . — ^What has been said under the head- 
ing of traction also applies to manipulation. Only one fragment need 
be manipulated to alter the relationship between the fragments of a 
severed or broken bone. Bringing the distal fragment in line with the 
upper has been the method preferred to date. I believe, however, that 
bringing the distal fragment in line ndth the upper with the center 
of rotatory motion at the site of fracture is aetirally the better method 
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of manipulation. In one case the center of motion may be at the distal 
end of the proximal fragment and in another at the proximal end of 
the distal fragment, as seen in Figs. 2 and 3. 

^Yhen the center of rotation is moved away from either of these points, 
the amount of motion is increased at the site of fracture. This results 
in additional trauma and may also mean serious injury to some vital 
soft tissue structure or bone. However, by placing the center of 
motion at the distal end of the proximal fragment or at the proximal 
end of the distal fragment, as the case requires, there is the least amount 
of motion at the site of fracture. The method of manipulation is there- 
fore extremely important. 



Pig. ICnob for axial rotation of distal fragment: B, handle for pivoting distal 

fragment in a horizontal plane at a point at the distal end of the proximal fragment or 
at the proximal end of the distal fragment, as the case retiuires ; C, handle for a 
pivoting distal fragment in a vertical plane at a point at the distal end of the proximal 
fragment or at the proximal end of the distal fragment (see Fig. 6). 

On reduction, the consensus is in favor of absolute anatomical realign- 
ment of the fragments. 

5. Fixation and Immobilization . — ^If the fragments are adequately 
■suspended in accordance with the above principles, fixation is readily ap- 
plicable. A proved method of fixation has been described in the article 
previously referred to. The method employs both internal skeletal and 
external fixatory means. Possible displacement of the fragments is there- 
by reduced to a minimum, thus practically eliminating resulting pressure 
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and longitudinalljL The midcTcarriage suspending the distal fragment 
is further capable of exerting traction. Tims, the distal fragment may 
be brought in line with the proximal fragment about a point of uni- 
versal motion at the distal end of the proximal fragment or at the 
proximal end of the distal fragment. With this apparatus, therefore, a 
fracture may be reduced with the minimum amount of motion (and 
resulting trauma) at the site of fracture. 

This is the main feature distinguishing the apparatus presented from 
all other fracture devices lieretofore used. 

Handles A, .B, C (Fig. 5), respectively, combined afford universal point 
of motion at the desired point at the site of fracture. This point of imi- 
vei'sal motion maj' be adjusted vertically by D, lateral!}- by E, and longi- 
tudinally by F. Knob G is for traction or lengthening ; Clamp H with 
wire tensioning device / and J. I grips wire automatically if the wire 
is pulled in the direction of Handle G, which tenses wire by simply tiu'n- 
ing it in a eonnter-eiockwise direction. The apparatus is 30 inches long, 
24 indies wide, and 22 inches high. It weighs approximately 75 pounds. 
The dimensions iiave been chosen so tliat it may he used to treat a frac- 
ture of the femur as well as the smaller portions of either upper or lower 
extremity. Its main disadvantage is its lieight as it necessitates the 
additional use of an adjustable platform and pelvic rest for the patient. 
There are other unimportant minor disadvantages, Init these readily 
may be overcome by slight changes in design. 

CONCLUSION AND SUM.MARY 

A more detailed description of the apparatus and case reports will 
form the basis of a future publication. In addition there will be more 
detailed technical descriptions relative to bone lengthening and fractures 
in a more practical light. Tliis paper, presented purely as a preliminary 
report, deals only with basic principles and presents a new apparatus. 
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necrosis and pennittiug safe early weiglit-bearing. Danger of intro- 
ducing mfectiou by displacement of tJie fragments on tlie wires is also 
practically elumnated by the above method. 

If Nation of the fragments of a severed or broken bone is absolute 
uninobilization is superfluous. For this reason, for the sake of elai-ity’ 
It IS perhaps best to confine the meaning of immobilization to the locking 
up of contiguous joints. “ 



Pig. G.— 1, Vertical motion: 1. Uatoral motion: t. axial rntation : i. Imriznnl .I ,.i. 

motion; 3 , vertical pivotal motion. Pi'ofai 


A!M’AK.\Tl'S 

In accordance with the above principles, the ajuninitiis pi-e.scti(cd is 
designed for the adequate suspension of the fratritients „r u broken or 
se\-ered bone. The apparatus is capable of KraspinK mult ip],. „ 
at any angle in space. It suspends the pro.xinml iracmient it, a definite 
immovable position. The distal fragmient is siispende<i by an mider- 
cai'riage with a remotely controlled point of universal motion, wbiej) „)av 
be placed either at the distal end of the pro.sjmal iyitmu'nt or at the 
proximal end of the distal fragnieiit. This point of universal motion 
may thereby bo adjusted in eiifaic space; that w, vertieally. latenilJv 
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coimectecl with it by a short rubber tube; (2) using a segment of 
jejunum attached to the stomach at its lower end and its upper end 
(a) brought through a tunnel under the skin to the esophageal fistula 
or (b) to the lower end of a skin tube going up to the esophagus; (3) 
using a segment of the transverse colon in a similar way ; (4) making 
a tube from the lesser curvature of the stomach, leaving it attached 
to the stomach at one end and bringing up the other end as iu the ease 
of the jejimal segment; (5) using the entire stomach as a tube and 
bringing it through a tunnel under the skin to the esophageal fistula. 

Most of the.se procedures have been done in Europe and the mor- 
tality has ranged from 22 to 66 per cent, depending upon the method 
used. In this country one ease has been reported by Ochsner for 
benign stricture in which he used the jejiuiodennatoesophagoplasty 
method, and one each by Eggers" and Garloek® for malignant stricture 
in which they n.sed the rnbbei--tnbe dermatoesophagoplasty metliod. 
These patients all recovered and had good functional results. In the 
first case, six ditfereut stages were required and during paid of the 
time the patient was in desperate condition. In the case of Eggers 
three stages Avere required and the procedures seemed less dangerous, 
while iu the case of Garlock a short skin tube ivas connected to a low- 
lying esophageal fistula. Several other cases have been reported in 
• which an upper esophagostomj’- was done for malignant disease lower 
down and the esopliageal fistula joined to the gastrostomy wound by 
a rubber tube. This was first done b}' Torek in after a success- 
ful resection of a cancer of the esophagus. 

We wish to report a second case, in Avhich an artificial extrathoracic 
esophagus Avas constructed for benign stricture. 

Mrs. H. C., aged 24 ye.ars, was first seen Dec. 5, 1927. tsline weeks previously 
she had burned her face and throat with a strong fluid. Since then she could only 
swallow fluids and very soft food and such swallowing was painful. Nothing ab- 
normal could be seen in the pharynx, but a stomach tube did not pass more tlian 
8 inches from the teeth. An x-ray examination showed an irregular constriction of 
the esophagus just above the aortic arch. The esophagus aboA’e this point was dilated 
to a width of about l^A inches. A slight amount of barium trickled through the 
obstruction. » 

Attempts Avere made to pass bougies, but were not successful, and another x-ray 
taken a week later showed practically complete stricture. She was admitted to 
the Deacones.s Hospital and on Dec. 20, 1927, a gastrostomy was done under local an- 
G.sthes!a by the method of Stamm. Convalescence was rather prolonged and further 
attempts to get through the stricture were not considered advisable until Feb. 23, 
1928, when Dr. Morris Newman performed an esophagosoopy. This was repeated 
several times, both from above and below, but all attempts to get through the stric- 
ture were unsuccessful. A number of attempts to swallow a thread were also unsuc- 
cessful. 

However, on April 17, 1928, a fine filiform bou^e was finally passed through the 
stricture, followed by a long silver probe. During these manipulations, the patient 
developed a high temperature and they had to be stopped, although by this time 



ARTIFICIAL SKIN-LINED ANTETHORACIC ESOPHAGUS FOR 
IJIPERMEABLE STRICTURE 


Alfred H. Noehren, M.D., Buffalo, N. Y. 

(From the Surgical Service of the Deaconess Sospiial) 


T he conditions in wliich the construction of an artificial esophagus 
is indicated are so rai-e tliat veiy few cases liave been reported. 
However, where these- conditions do exist, this operation makes it pos- 
sible for an individual who has been condemned to a life of more or 
less isolation because of inability to partake of food in the company 
of others to again take a place at the family table with its attendant 
sociability and to enjoy the actual taste of food. Surely this is a most 
desirable accomplishment and well worth tlie patience required of 
both patient and surgeon to bring this about. 

The condition for which esophagoplasty is indicated is stricture of 
the esophagus. This may be benign or malignant. In the ease of 
benign stricture most eases can be cured by gradual dilatation of the 
stricture and by keeping it dilated by periodic passing of bougies. It 
is only in those eases in which a stricture is absolutely impermeable 
or so extensive that it cannot be dilated that an esophagoplasty should 
be considered, and then only after every po.ssible conservative method 
of cure has been tried, including direct and retrograde esophagos- 
eopv passing of filiform bougies, swallowing of string, etc. In the 
-ise of malignant stricture, only those cases should be considered in 
which the etrucer has been removed and a recurrence is unlikely. 

Thus the field for this operation is very limited, for most benign 
Strictures can be dilated and thus far only a few cases have been re- 
•ted in which a carcinoma of the esophagus has been suece.ssfuHy 


'^Thr^rious methods employed and tl.eir sue, -esses ami failur,-.s 
tmve been verv carefully described and the literature on the subject 
Oeh.sncr and Owens in In bnet. they nieludc 

summarizec ■ ^ divided 

"‘’N'oTtlwTsoplm'nis proximal to the .stri.-ture t,> the surface of the 
I'odv In the ise^of a malignant stricture, this has alrca.ly heen ,lonc 
■ . • , for rc.sectiou of the cancer. In cases in whii-h 

intheorigina 01 is long enough, it may he brought 

the upper cm through a tunnel umh-r the skin, as 

farther down on i ^ a Tlii.s e.sophageal listnla is then con- 

described in a case following methods; , I , Cousfrne- 

nected to t le stoimn^^^ ,, j,,-,sfro.stomy uomi.l ami 
tiou ot a .skin tout 
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erieoid cartilage to the sternum. The sternomastoid muscle and carotid sheath were 
retracted laterally and the left ribbon muscles and lobe of the thyroid medially. A 
greatly dilated esophagus, about 2 inches in diameter, then came into view which 
was bluntly and quite easily separated from the trachea in front and the spinal 
column behind. The left recurrent nerve was visualized, running along the trachea, 
and was not injured. 

After separating the esophagus from its adjacent structures and well down into 
the mediastinum, about 2 inches below the upper border of the sternum, a silk 
ligature was applied at the lowest possible point and a curved clamp about 1 inch 
above it. The esophagus was divided between the two and the stumps sterilized with 
tincture of iodine. The lower stump was allowed to drop into the mediastinum and 
two small iodoform tampons inserted down to the stump. The lower end of the upper 



Fig. 2. — Esophasostomy completed and rubber tube connecting esophageal and gastric 

fistulas. 

esophagus was then brought out to 1 inch beyond the skin edge and sewed to the 
lower end of the wound with interrupted chromegut sutures. The fascia was closed 
around the esophagus and tampons with interrupted chromegut and the skin with 
Michel clamps and a few silk sutures. The clamp at the end of the esophagus was re- 
placed by a linen suture. Time of operation, one hour and fifteen minutes. 

The postoperative course was quite mild, but the wound in the neck became in- 
fected and discharged a foul-smelling pus. Smears taken on April 6 and May 2 
showed numerous spirclla and a moderate number of fusiform bacilli. Four doses 
of 0.3 gm. neosalvarsan were given intravenously and the wound soon became clean. 
Patient left the hospital on May 7 with a tube connecting the esophageal fistula with 
the gastrostomy wound (Fig. 2). ” 
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the patient eould swallow liquids. By August, 192S, she could swallow fluids satis- 
factorily; the gastrostomy tube was removed and the wound allowed to heal. 

In Maj', 1929, swallowing ag-ain became difficult, attempts at passing a probe 
were unsuccessful, and x-ray examination at this time showed complete obstruc- 
tion (Fig. 1). She was readmitted to the hospital and on May IG, 1929, a second 
gastrostomy was performed by Dr. E. T. MeGroder. 

Following this, she became well nourished and felt fine, feeding herself entirely 
through the gastrostomy tube. At this time an artificial esophagus was proposed 
to her but refused. 



. -r,,,. ta!«;n -May. 1925- slmwfna o’cnpU t,. obatru. tl.,,, ,,n.| .im.tatl,,,, 

yjg. 1, — Kocntgi-nooraiii csopl'aKUS aOoic It. 

ww done without aav ditiii-uitv. 

193-1 au appcndcctomj 

March 19.4 the patient returned and --aid that .-he wa.s lire.i „f taking her 
la il.ircn, i. ’ ‘ she wa.- an.vtou.s f., ,,at like other people, 

food wiUin- to submit to any prix-edure- that w.nthi hrin- thi.- about, 

and that ‘ J to the ho.-pital anti pre-eeded to ,Jo a,,, 

Accordmgh adt i,erXormed .March lu, Ut.is. .v„ 

"o the Mterior borde'r of the left sternoma.-t-ud n.u.e-U. from the level of the 
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Tile skin on encli side of this area was undermined and the edges were brouglit 
together over tlie new-formed tube by means of two tension sutures passing beneatii 
the tube and tiirougii buttons on each side. The edges were then sutured with 
interrupted silk and a few silkworm-gut sutures. The trans%-erse incisions which had 
been made at the ends of the vertical incisions were closed with clips and silk 
sutures. There was no difficulty in bringing the skin flaps over the new-formed 
tube. (Fig. 3.) 



Fig, 4. — Artiflcial slcm-Uned esophagus along trout of chest. Upper end connected 
to esophageal fistula and lower end to gastric fistula by means of rubber tubes. 

While the wound of this operation healed primarily, convalescence was attended 
by a chill on the tenth day, followed by temperature of 104“ P. and eventual forma- 
tion of an abscess in. the neck near the esophageal fistula. This was incised on July 
12, with discharge of pus, but showing no bacteria on smears or growth on culture. 
The patient left the hospital on July 24 with all wounds healed and able to swallow 
liquids by connecting the upper end of the skin tube with the esophageal fistula and 
the lower end with the gastric fistula by means of sliort rubber tubes. (Fig. 4.) 

On Sept. 15, 1938, patient re-entered hospital for the final stage. 

Third stage, construction of addition.ai skin tube to connect upper end with 
esophageal fistula, was performed Sept. 17, 1938. Two vertical incisions were 
made between the levels of the esophageal fistula and the upper end of the ante- 
thoracic esophagus, about three inches apart, and corresponding horizontal incisions 
were made toward the middle from the ends of the vertical ones, making two flaps, 
whicli were undermined and sewed together anteriorly by two rows of sutures as was 
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The skin on eaeli side of this area was undermined and the edges were brougiit 
together over the new-formed tube by means of two tension sutures passing beneath 
the tube and through buttons on each side. The edges were then sutured with 
interrupted silk and a few silkworm-gut sutures. The transverse incision.s which had 
been made at the ends of the vertical incisions were closed with clips and silk 
sutures. There was no difficulty in bringing the skin flaps over the new-formed 
tube. (Kg. 3.) 



Pie. I. — Artificial skin-lined esophagus along front of chest. Upper end connected 
to esophageal fistula and lower end to gastric fistula by means of rubber tubes. 

While the wound of this operation healed primarily, convalescence was attended 
by a chill on the tenth day, followed by temperature of 104° F. and eventual forma- 
tion of an abscess in the neck near the esophageal fistula. This was incised on July 
12, with discharge of pus, but showing no bacteria on smears or growth on culture. 
The patient left the hospital on July 24 with all wounds healed and able to swallow 
liquids by connecting the upper end of the skin tube with the esophageal fistula and 
the lower end ivith the g.-fstrie fistula by means of short rubber tubes. (Fig. 4.) 
On Sept. 15, 1938, patient re-entered hospital for the final stage. 

Third stage, construction of additional skin tube to connect upper end with 
esophageal fistula, was performed Sept. 17, 1938. Two vertical incisions were 
made between the levels of the esophageal fistula and the upper end of the ante- 
thoracic esophagus, about three inches apart, and corresponding horizontal incisions 
wore made toward the middle from the ends of the vertical ones, making two flaps 
winch were undermined and sewed together anteriorly by two rows of sutures as was 
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done in the second stage. An anastomosis of tJie lower end of tJiis tube was made 
directly to the upper end of the previous one by two rows of chroniie sutures, none of 
them piercing the skin. The upper end of the new tube was sewed to the skin around 
the esophageal fistula, so that tlie latter emptied into the new esophagus. 

Horizontal incisions were made lateralh' at the upper and lower ends of the 
denuded area, the skin flaps undermined, two vertical relaxing incisions made lateral 
to them, and the flaps brought together over the new tube with considerable tension 



sUin-Hneii t-soplrngu.-. coinplolv,! alm...st ilonn to Ii-m-i of gu.strU- 
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,.1* til > ^kin lar"e area.s sloughed am) very slowly healed by gramilii- 
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by mouth. 
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NOEHEEN; artificial antethokacic esophagus 


371 


was intact from the month to its lower end just above the gastrostomy wound (Kgs. 

5 and 6). 

However, our troubles were not yet over, for it was very difficult to fit a tube 
into the gastrostomy wound and the lower end of the esophagus that would not 
leak. Finally, a Pezzer type of tube was inserted into the stomach and held 
snugly by a collar pressed down on the outside of the wound and the other end 
was inserted into the lower esophagus without leakage. But after each meal, 
stomach contents regurgitated through the tube and irritated the skin in the 
esophagus. To correct this, a small screw clamp was placed on the rubber tube, 
by means of which the patient compresses the tube after each meal. 

This is as far as we will proceed with this case, for it would probably be 
impossible to make a successful anastomosis of a skin tube with the gastrostomy 
wound because of the irritation of the skin from the gastric juice. Neither did 
we think any of the other methods mentioned in the beginning of this paper would 
be feasible, because of the adhesions following two gastrostomies and the irritated 
condition of the skin after more than ten years of a gastric fistula. Furthermore, 
we did not think the attempt justifiable in view of the high mortality of the 
other methods and the very satisfactory functioning of the present skin-rubber 
tube esophagus. It also makes it possible to supplement feeding through the 
esophagus with additional feeding directly into the stomach if necessary. 

This patient is very happy with the result, and, even though she cannot swallow 
solid food, she has no difficult)' in washing it down with fluids, after it is thor- 
oughly masticated. 

CONCLUSIONS 

1. The making of au artificial extratlioracie esophagus has a very 
limited field; namely, (a) in cases of benign stricture that are abso- 
lutely impermeable by all known methods, and (b) in cases of malig- 
nant stricture in which the cancer has been snccessfnlly removed. 

2. Where indicated, the making of an esophagostomy and a skin 
tube down the front of the chest is the simplest and safest method. 
The only disadvantage is the difficulty or impossibility of making a 
connection between the lower end and the gastric fistula, but this gap 
can he easily bridged by a short rubber tube. 
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and the ceeuin delivered into the ivouiid. In those animals in which no 
cecal appendage was present, the cecal pouch was used. A large bore 
cannula was tied into a puncture opening in the tip of the cecum or 
appendage, and the bowel wall was reflected further onto the cannula 
bj^ means of a purse-string suture placed at a small distance around the 
first tie. A tie was placed loosely around tlie base of the appendage, or 



Pig. 1. — Outline drawings of the cecal appendages (or vermiform appendices) of 
the various animals studied. The scale of the drawings is indicated In each case by 
the fine vertical line beside it. 


around the base of tiie cecal pouch iu those species lacking a true ap- 
pendage, and the lumen was washed with a small amount of sterile 
saline solution, or tap water. The loosely laid tie was now made tight, 
forming a closed loop of the appendage. The volume of this closed loop 
was determined at 10 or 20 cm. of water pressure. The abdominal 
wound was clo.secl iu layeus with silk. In certain instances a small 
rubber balloon on a catheter Avas left in tlie abdomen for recording of 


AN INQUIRY INTO THE FUNCTIONAL CAPACITY OP THE 
CECAL APPENDAGE IN KEPEESENTATIVE BIRDS 
AND MAMMALS-" 

Clarexce DEicxis, M.D., Eatsioxd E. Buirge, 2H.D., ano 
O wEA' H. 'WaXGEXSTEEK, 3I.D., JIlXXEAPOLfS, Mrxx. 

{From the Department of Surgery of the 2Iedical School of the University of 

Minnesota) 


IN A PRELIJiIINARY report (Wangensteen, Buirge, Dennis, and 
Ritchie, 1937) it was observed that the cecal appendage of the rab- 
bit and tlie vermiforju process (or appendix) of man exhibit a greater 
capacity for secretion than for absorption of fluid. This suggested 
that the rabbit might be a satisfactory animal for the iuA'estigation of 
the production of acute appendicitis by obstruction of the lumen and 
consequent rise in intraluminal pressure. Since the cecal appendage 
of the rabbit differs in certain essential structural respects from tiie 
vermiform appendix of man, anatomical and physiological studies 
were undertaken on a variety of available animals in an effort to find 
a species more eloselj' resembling man. It then came to the attention 
of the authors that, although extensive comparative anatomical studies 
of the cecal region, such as those of Huntington (1903), Kelly and 
Hurdon (1911), and Reider (1936), have been made, no extensive 
studies of the comparative physiology of this region have been made. 
It, therefore, seemed highly relevant to the study of the etiology of 
appendicitis in jnan to make comparative studies on the seo'ctory and 
absorptive function of this region in as many animals as are available 
and manageable in an experimental laboratory. It is hoped that the 
results of such a study will perhaps suggest a due as to the far lower 
frequency of acute inflammation in these lower animals than obtaims 
in man. The comparative anatomical studies mentioned above indicate 
that only in man. the chimpanzee, the gibbon, the gorilla, and the 
orangutan is a true vermiform appendix found ; very similar structure.s 
ui manv respects, however, arc to be found in tlie I'abbit and the 
wombat. Throughout this paper, the term cecal pouch i.s considered 
synonvmous with the word cecum. Ihc teim cecal appendage is 
reserved for the blind .segment springing trom the ce.-inn in those 
species in which such a structure is found. (Fig, ]., 

METItOn-S 


Sitrpcri/.— -Strict aseptic surgical technique wa.s observed througliout. 
The type of operation n.sed wa.s as follow.s : fhe abdomen wa.s opened 

s--" s 

mcclvca for puWic.mcn. tl. I-s-J- 
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time for examination and amputation of the specimen. It was as- 
sumed that any organ which secreted a significant volume of fluid 
following obstruction would show noticeable changes in appearance. 
These experiments wei'e used only as supplemeutaiy procedures except 
in the ease of the pigeon, in Avhieh the pouches are too small for in- 
cannulation. 

Anesthesia .^" — Amytal or pentobarbital was used for anesthesia. In 
the great majority of animals it was possible to inject the initial dose 
without preliminary medication, but ivith the bear, chimpanzee, tigei’, 
etc., preliminary ether anesthesia Avas attained in a closed chamber 
after the method described bj* Pulton (1937). t The usual dosage of 



^ jS’- 3. ^Arrangement of apparatus for the study of intraluminal pressure attending 
ligation of cecal appendages. The photograph shows a gibbon within a thermostatical- 
ly controlled temperature box. 


pentobarbital sodium Avas 35 mg. per kilogram of body weight; the 
dosage of amytal Avas someu'hat larger. 

Following the initial procedures, anesthesia Avas maintained at a 
depth just sufficient to prevent struggling. For this purpose amytal 
Avas usually injected subcutaneously by an electrically driven syringe, 
repeatujg the initial dose in the first six hour.s, after Avhieh the rate"of 
injection could be sloAved. 

Care of the Animal ^Yhile Under Anesthesia. — Except iu a fcAA' of the 
eaifet auimals iu Avbich the temperature AA-as not controlled, the rectal 
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iutra-abclomiiial pressure. A 7 cm. piece of rubber tubiug (Dakiu’s 
tubing) from tbe eanuula was led out through oue eud of the wound. 

At the eud of the experiment, the ineisiou was opened and the eecuiu 
or appendage removed, tlie stiuup being inverted and the abdomen 
closed. Except for tlie sheep, calf, and tiger, the majox-ity of the ani- 
mals were saved. The freshly removed specimens were fixed in 4 per 
cent formaldehj’de solution for microscopic study. 

Becording . — ^Variations in the pressure within the appendage or 
cecum were detexmiined by a recording mercury manometer of small 
bore such that tlie instrument plus the tubing (pressure tubing except 
through the wound and inside the abdomen) requii’ed the addition 
through the cannula of 1.1 c.e. of fluid to raise the reading 100 cm. of 
water* (Pig. 2). It was a simple procedure, therefore, to calculate the 



)-es.sure develoj>ed in tlie system as well as to detennine how mneh 
aid was added bv .seeretimi or removed by absorption. Xo increase 
fluid in tbe external system was eon.sidere.l si-nificant unless this 
K-rea.sc was compainble to the measure,! amount of tlnid initially left 

In some of the animals studied, simple Immt. on ol the base of the 
..,1 noiieli or aiipeiidage was perlormed. widionf ineauuulation of 
lie tip. The abdomen was reopened after varym- speePid p.-riod.s of 
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temperature of the animal was maintained between 37 and 39° C. by 
the use of a thermostatically controlled chamber kept at 29° C (S5° P ) 
(Pig. 3). 

In order to prevent the development of pulmouaiy congestion and 
subsequent pneumonia, it was found necessary not only to control the 
temperature, but also to turn the animal from side to side every two 
to four hours. In addition, subcutaneous injections of solutions of 0.9 
per cent sodium chloride alternated Avith 5 per cent glucose in distilled 
water were given tAvice daily in amount equal to 5 to 6 per cent of the 
body Aveight. In those animals in AAdiich it Avas possible, urine Avas 
collected and measured, and the specific gravity determined, the ad- 
ministration of fluid being governed according to these findings. 


FINDINGS 


The findings on tAventy-six species studies are presented in the order 
in AA'hich these species Avere placed for us by ilr. Gustav Swanson.* 


Fowl (Class Avcs ). — 

Duck (*4/(05 platyrhyiiclios Linne) ; Three mallard ducks Avere used. 
Examination two Aveeks after simple ligation in tAvo of them shoAved 
the ligated cecum to be unchanged grossly, but on microscopic exami- 
nation some thickening of the Avail Avas evident, due chiefly to thick- 
enhig of the mucosa. In the other of these birds a recording AA’as 
made OA’er a jieriod of fiA’e and one-half hours; the pressure fell to 0 
from 10 cm. of AA'ater in tAA’o hours, and the cecnm aa'os demonstrated to 
absorb 1.4 e.c. of fluid in the five and one-half hours. ,Alicroscopically 
no inflammation aa'OS demonstrable. 

Goose {A)iser aiiscr [L.] is the ancestor) : Pour geese Avere used. 
Examination six AA’eeks after simple ligation in tAA’o of them shoAA'ed no 
significant gro.ss changes e.xccpt that the ligated ceca Averc smaller than 
the controls in each bird. Aliero-scopically there aa'cs little difference. 
The other tAVO birds Avere used for recordings. In one of pj^. 

ture AA’as confused by the torniation ot eonsidcrabli* j,ui,s in the lumen, 
but the other showed definite evidence of fluid alisorption i„ n^e hours. 
There Avas no change microscopically. 

Chicken (Gallus): Eleven chickens Avere used.! Ten of thc.se Avere 
.subjected to simple ligation of one of the paired cccji Avitluiut AA-asliing 
the hunen. All but three .shoAved at the time of c.Aamination (varying 
from tAvo hours to thirty-eight days) shrinkagi' and thickening of the 
wall of the ligated cc'cuni; in the case ot the thn'c c,\-c(.pti„n,s the ceca 
were filled with fece.s. gas. jmd .some fluid, in no ..asc with fluid alone. 
These specimens showed no evidence of acute mflammation among flu- 

six AA’hich Avere c.xaminod micro.scopieatly, witli on,- exception; this 


to Mr. ^ 

l,i.4 ktnan. H-- In n. Vrtvrin..ry ..t if... r'nivvr.u . 
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was a slirunkeu specimen, fortj^-eiglit hours after ligation, and prob- 
ably due to manipulative trauma such as Wangensteen and Bowei’s 
(1937) showed could be produced in the dog. A record was rim on 
the last chicken for two hours, and no evidence of secretion was foimd. 

Pigeon {Coluviba livia Gmelin) : Since the paired ceea of the pi- 
geon are too small for incannulation, measuring 1 by 2 mm., both 
ceea of two birds were ligated ivith fine silk. One was sacrificed two 
weeks later and showed slight enlargement on both sides; the other 
was saeiufieed seven months later, wlien one cecum was a mere pin- 
point, and the other was twice nonnal diameter. Whether or not these 
changes might be due to increase in quantity of fluid is very question- 
able. Microscopic examination of the enlarged ceea showed the 
mucosa and lymphoid tissues thinned to two to three layers of cells. 
No polymorphonuclear cells were seen. 

Class Mammalia, Order carnivora . — 

Dog {Canis famlUaris L.) : Two of the four dogs used were sub- 
jected to simple ligation of the base of the cecal pouch. In one of 
these the. lumen was washed prior to ligation, using an enterostomy 
tube inserted through the opposite wall of the large bowel. On the 
ninth day relaparotomy ivas done; there was a mass of adhesions 
about the cecal pouch, and the enterostomy wound was clean and well 
healed. The pouch was contracted, with the wall thickened, adhesions 
covered the serosa, and thick fluid was found in the lumen. There was 
no evidence of rupture. Microscopic examination showed a normal 
cecum except for traumatic sex’ositis. In the other experiment in 
which simple ligation was done, washing was not carried out. On the 
tenth day relaparotomy showed a contracted cecal pouch with manj-^ 
adhesions, the lumen containing thick mucoid material. Again there 
was no evidence of rupture. Here also microscopic examination 
showed only a traumatic serositis. Evidently there had been no fecal 
matter in the cecum at the time of ligation. These findings therefore 
confirm those of Wangensteen and Bowers (1937), who found that 
ligation of a clean cecum in the dog resulted in no untoward develop- 
ments (although the presence of feces in the lumen at the time of liga- 
tion resulted in the development of acute inflammation). 

In the remaining two dogs recordings were made. Calculations 
showed that in one dog the cecum absorbed 17 e.c. of fluid in five 
hours, and in the other it absorbed 6 to 7 e.c. in the same time, the 
pressure tending to fall to about 3 to 6 cm. of water. In the first dog 
the pressures were maintained at about 25 cm. of water ; in this case 
the microscopic examination showed very few polymorphonuclear leu- 
cocytes in the muscle, none in the mucosa. In the second animal the 
pressures were kept between the intra-abdominal level of 4 cm. and 
10 cm. ; here the microscopic examination showed no evidence of in- 
flammation at all. 
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f'lNDIXc.S 

The findings on twentv-siv snpcio^.- <.f., t 
i<i which these species we.-e placed for ns bT aT,- 

Duck p/u/z/rA^ae/ms Linne) : Three msll... i , . 

Examination two weeks after simple li...itir.n ‘ ' 

the ligated eeeum to be unchanged -rosslv but" ' "• 
nation some thickening of the wallwas eVide.u 
ening of the mucosa. In the other of these bir', 
made over a period of five and one-half hours- > >-eeordmg was 

from 10 em. of water in two hours, and the eeeum ^ ^ell to 0 

absorb 1.4 e.e. of fluid in the five and one-half hours" 
no inflammation was demonstrable. ' ‘“'‘^^‘oscopieally 

Goose (Anser anscr [L.] is the ancestor) ; F’o„,. „ 

Examination six weeks after simple ligation in two 

significant gross changes except that the ligated eeca u- no 

the controls in each bird. Microscopically there was 

The other two birds were used for recordings, in one of I 

ture was confused by the formation of considerable n- ° 

but the other showed definite evidence of fluid ahsorprion lumen, 

There was no change microscopically. houz's. 

Chicken (Galhis); Eleven chickens wei'e used.f Ten of 
subjected to simple ligation of one of the paired eeca v'th 
the lumen. All but three showed at the time of e.xamitiatio''*^ washing 
from two hours to thirty-eight dziys) shrizikage and thick”^*' 
wall of the ligated eeeum ; in the case of the three e.xeeptions”^ 
were filled with feces, gas, and some fluid, in no ease with^fl^^'^z^*^ 

These specimens showed no evidence of acute inflammation ulune. 

six which were examined miei’oscopically, with one pv^.„ 

exception ; this 

»We wisli to express our appreciation to Mr. Gustav .Swanson . 

of Economic Zoology. University PaiTO, University of .Wfnnesota.'st r.t,l,'’‘,^''ofcs.sor 
his kindness in supplying the classification of most of the species .studied*^*’ for 

fTo Dr. Benjamin Pomeroy, Instructor in Veterinary Medicine at th„ t, 

.Minnesota, who helped with the e.xperinients in the fowl, we acknowle,),. ”,'''«talty of 
sistance. ‘’'’’Pful 
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of them died of spoutaueoiis multiple intussusceptions which recurred 
in each ease even after reduction with enemas, after suspension of the 
apex to the anterior abdominal wall during operative reduction, etc. 
Two of the skunks had more than one area of hitussusception at post- 
mortem examination. 

Jlore recently an opportunity was offered to do post-mortem exami- 
nations on two more skunks, one adult and one 3 weeks old. These 
had been fed a more varied diet, containing large quantities of insects, 
and in neither of them ivas any evidence of intussusception found. 
The younger one had been shot with a rifle; the older had died of a 
pelvic abscess. 

Cat (Felis domestica Fischer) ; Tlu-ee eats were used. In the first 
of these simple ligation was performed, after unsuccessful attempts to 
irrigate tlie lumen. The cecum was removed two da 3 's later; at this 
time it was contracted and tliere was an area of necrosis in the wall op- 
posite the mesenteiy. hlicroseopie examination showed acute inflamma- 
tion. There was no evidence of secretion. Inflammation was attributed 
to trauma. 

Records were made on the other two eats, the cannula being inserted 
in each case through the wall of the colon above the ileocecal valve, 
leakage being prevented by a purse-string suture ; the cannula was led 
down the lumen into the cecum, the neck of which was tied tightlj’- about 
a constriction neai- the tip. In the first eat the recording ran for eight 
hours; there was fermentation in the material in the cannula produc- 
ing a rise in pressure recording, but the tip was found eompletel}' 
plugged at the end of the experiment, and the cecum was completely 
empty ; whereas, 0.3 c.c. had been left within the lumen at the start of 
the experiment. In the second experiment the pi-essure remained at 
about the intraperitoneal level throughout, the lumen being empty at 
the end. In neither case was there microscopic evidence of infiamma- 
tion except that in the first animal a small nest of polymorphonuclear 
leucocytes was found in one place in the mnscle, presnmahly due to 
trauma. 

Tiger {Felis tigris Linne) : A senile, edentulous, failing, 182-ponnd 
tigress was offered to the authors for disposal, and recordings were 
made upon this animal. The cecum was found to have no tenia, and 
the pouch measured onlj^ 4 bj" 4 cm. After ligation of the base and 
incanuulation, the volume was 2.5 c.c. The record wms run for thirteen 
hours ; the intraluminal pressure fell consistently to about minus 8 cm. 
of water in spite of a steadily rising intraperitoneal pressure which 
was recognized within four hours as being due to acute gastric dilata- 
tion. Attempts were made repeatedly to pass a gastric tube, but tbe 
cardia could not be passed ; in addition the esophagus was too Ion" for 
the stomach to be reached by hand. The intra-abdominal pressure 
terminally reached 22 cm. of water. No evidence, grossly or micro- 
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JJed Pox’' {V III pcs fiiliui [Dfsniarost]) : Opportiinit.v was offered to 
work oil (ivc red I'oxcs. The cecal poueli of the fox is supplied with 
hlooil throup’h vessels in a very fine veil which binds it closely to the 
ilonin, as indicated in Fig. 1. This arrangement resulted in the loss of 
two foxes after attempts at simple ligation of the base of the ceciiin 
without recordings. In each of these eases there was gangrene of the 
whole eeeum. A third attempt was sueee.ssfnl. The cecum was re- 
examined thirteen days later and appeared grossly and micro.scopi- 
eall}^ normal. 

Pressure tracings were made on the other two animals. Each of 
these experiments ran for seven hours, and each failed to show any 
evidence of Iluid formation within the lumen of the eeeum; one eeeum 
was found flaccid and empty, the other almost empty, but edematous. 
In the first, microscopic examination showed no serosal reaction, very 
occasional polymorphonnelears in the muscle, and intact mucosa; in 
the second the findings were similar, but without polymorphonnelears 
at all. The muscle is very thin in this species, with abundant mucosa 


and villi. 

Paccoon (Proeyoii lotor [L.]): Two raccoons were loiined to us. 
Laparotomy oti one of them showed the same .situation as obtains in the 
skunk and the bear, no evidence of ileocecal valve or cecum being pres- 
ent. In the raccoon a tliiekening of the wall of tlie boivel was present 
in about the site where the iieoeeeal valve would be expected in many 
other species; this suggested a muscular sphincter. The wall of the 
bowel below this point was thicker than tlmt of the ileum, and the 
surface was finely corrugated. Xo sections were taken. 


Minnesota Black Bear {Emnrtos amcrmnuis [Pallas] ):t A 210- 
ouud ‘^-vear-old black bear was loaned to ns. Laparotomy showed the 

Lwel to continue without interruption from - ■ 

there wa.s 


bowel to coutunie winw-n jejunum to rectum, with- 
out ileocecal valve. Although there wa.s - ’ - ' 

the ileum mud the colon, on progression c.. ..,* 

a definite change of color with some gradual thnimng of the walls 
and with some definitely visible strands of longitudinal 
‘ the ileocecal valve would be expected in 


a cieniiiic t i • -t. ; 

and with some definitely visible strands of longitudinal muscle below 

the point at which the ileocecal valve would be expected in many species. 

c?l-nnk (Mephitis mephitis hudsonica [Richardson]); Three skunks 
..ere nresented to one of ns. Their estimated ages were 2 to 3 weeks, and 
Teir weio-ht about 500 gm. each. Laparotomy was performed on one of 
he n and^lie bowel was found to be continuous from duodenum to rec- 
semblanee of either ileocecal valve or eeeum. All three 

oo,...,.. o,,. ...a 
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time of ligation. In the other rat the tie was still present also, and 
the lumen was still obstructed, but a new opening had formed around 
the tie into the large intestine. 

In the other three rats recordings wei’e made of pressure variations. 
It Avas found that with the experiments started at 0 pressure in each 
case, the level rose in a short time to 7 or 8 cm, of water ; removal of 
fluid at this point Avas consistently folloAved by a second rise in pres- 
sure, etc. The most convincing of these experiments is summarized 
as f ollOAVS ; 

The initial procedures Avex'e canned out as described under “Method.” 


TIM.E 

(MIN.) 

PRESSURE REACHED 
(CAt. AVATER) 

VOLUllE REMOVED 
(C.C.) 

PRESSURE AFTER 

Removal 

0 

2.5 

0.4 

1.0 

49 

s.o 

0.0 

1.0 

93 

4.0 

0.6 

0 

120 

2.0 

0.2 

1.0 

183 

4.5 

0.4 

0 

244 

5.0 

0.3 

-1.0 

334 

3.0 

0.4 

1.0 

391 

3.0 

0.3 

0 


During this period there were waves every 20 to 40 seconds, lasting 10 seconds, rising 
from 2 to 7 cm., and returning approximate^' to the base line; these became less 
prominent as time passed. At the conclusion the animal was examined, and the 
appendage found to contain 1.8 c.e. The total amount of fluid removed Avas 3.2 
c.o. ; the sum of this and the amount in the appendage at the end minus the max- 
imum amount which could ha\'e been present at the start (1.7 c.e,) is 3.3 e.c., the 
amount Avhich must have been produced by the cecal pouch during these six and 
one-half hours. 

Therefore the cecum of this rat secreted, or at least transferred fluid 
into the lumen during tlii.s experiment, although the pressure could 
not be so raised above 5 cm. of Avater. TJie only consistent finding micro- 
scopically' Avas edema of the pouch AA'all except that oue specimen 
shoAved a veiy feAv poly'morphonuclear leucocytes in the wall. In this 
animal the pressure did not rise above 5 cm. of Avater. Inasmuch as a 
sustained pressure of 8 cm. aa'OS found sufficient by Waugensteeu and 
Bowers (1937) to produce inflammatory changes in the cecum of the 
dog, the changes in this pouch in the rat might conceiA'ably be due to 
this degree of sustained pressure. 

Canada Porcupine {Erethizon dorsatum [L.]) : One porcupine aa'OS 
obtained. A record Avas run for six hours. The cecal pouch Avas about 
24 cm. long and contained about 55 e.c. of fluid and liquid stool Avhen 
first exposed. The cecal pouch in this species resembles the entire 
cecum of the rabbit in many respects, but there is, of course, no cecal 
appendage. The record Avas started AA'ith 5 e.c. in the pouch, and 10 
c.e. Avas added during the experiment, at the end of Avhieh the pouch 
contained only 1.6 gm. of material of a very thick consistency. The 
pressure remained around 6 to 7 cm. of Avater throughout the five and 
one-half hours ; this probably Avas the intraperitoneal pressiire. Micro- 
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.seopieitlly, was foiiiul of inflammation on jiost-mortem exaiiiinution. 
TJiere M'as ooiisidei-abk* lymphoid tissue present. 

67(/.vs Maininalia, Order Rodentht . — 

Kabbit {Or>jctol<i(/iis cnnieulie'i [L.]) : The rabbit wa.s the first e.xperi- 
mental animal studied from the j)oint of view of appendical secretion, 
[nasmueh as a .special and more complete report on the behavior of the 
rabbit apj)endaye is to be made in the near future, details are omitted 
here, 'i'he apfiendafte of the rabbit .secretes 20 to 50 e.c. of fluid daily, 
and ligation at the ba.se under vaiying circumstances has been found 
to lead to the production of all grades of acute inflammation, including 
gangrene and perforation. 

Gray Squirrel (Se/ar/M ceiroliitcitxis Gmelin); Three gray squirrels 
were caught and used for recordings. In all three the pressure cou- 
.sistently fell to about 4 cm. of water, and the calculated amounts of 
fluid absorbe<l were 2.4, 0.8, and l.S e.c. respectively in si.v, six and 
one-half, and five hours, respectively. (The details of calculations are 
illustrated in the discussion on the rat.) Xo evidence of inflammation 
was found in any of the specimens. There was very little lymphoid 
tissue present. 

Striped Gopher (properly Ground Squirrel) {GiieUusi iridcvemUnca- 
tus [3Iitchill]) : Four native striped gophens were caught and used. 
Two of them were subjected to simple ligation of the cecal pouch. One 
of these was found half eaten in the cage one week later; the abdomen 
showed no sign of inflammation and section of the appendage showed 
only autolj^sis. The surviving animal lasted until sacrificed five mouths 
later when the cecum was found communicating with the pouch, and 
no si"n of the suture could be found. Kecordings were made with the 
othei^two animals. In one the initial volume was 0.4 e.c., and in the 
other it was O.S; both were almost entirely empty six and one-half 
hours later when’ they were sacrificed; tlie pressure in each case had 
remained at 2 cm. of water tlironghout the experiment except for small 
respiratory waves and some rliythmic contractions. On microscopic 
xamination of the pouoli no lymphoid tissue was found and there 
u^re occasional polymorphonuclear leucocytes m the mucosa, which 
fmd deep folds and large vacuolated cells. There were no polymorpho- 
fells in the muscle, but there was a serosal reaction. These 
causes attributed to 

Albino Rat (Battus norvegicns [ErxIebenJ ) : beven album rats were 
d Til four of these simple ligation of the base of the cecal pouch was 
-j rn.(^Q of these survived for three inontlis, and then died, 
escaping post-mortem examination. Two others were 
imfoihina } sacrificed four months after ligation. In one the 

examin ni.eseut”bnt continuity of tlie lumen had been established 
tm V thinning of the cecal wall. The pouch was 

enlarged, now measm-iug 5 em. in length, as compared to 2 em. at the 
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tlie second sheep a record was riui for four hours ; there was no I'ise 
in pressure and the ceeum was entirely empty at the end of this period. 
In the last animal the record was started with 200 c.e. of fluid in the 
cecum; there were definite peristaltic waves and rhythmic contrac- 
tions registered on the smoked drum, and the pressure gradually fell. 
Microscopic examination showed rather marked serosal reaction, but 
was otherwise essentially normal except for an area of hemorrhage 
and polymorphonuclear invasion in the basal layer of the mucosa, 
questionably due to trauma. 

Calf {Bos primigenkis Linne is the ancestor) ; One calf was used, 
weighing 75 pounds. The same methods of handling the animal to pre- 
vent- acute dilatation of the stomach were used as have already been 
described for the sheep. The eecal pouch in the calf was large and had 
a capacity of 75 c.c. After addition of fluid to the system, the pres- 
sure consistently fell to 0 in a matter of minutes, and the total amount 
of fluid absorbed in five and one-half hours was 71 c.c. The ceeum 
was removed at the end of this time and looked grossly normal, but 
on microscopic examination there was a heavy infiltration of all the 
layers of the wall with polymorphonuclear leucocytes, which it seems 
most rational to explain as due to difficulty encountered in keeping 
the cannula open, with consequent excessive manipulation of the tissue. 

Class Mallalia, Order Primates . — 

Marmoset {ffapale alhicolUs [Flower and Lydekker, 1891]) : Kecords 
were made over a period of twenty-five hours on a 12.5-ounee marmoset 
monkey. There is no true appendage in this species, but the cecal 
pouch is 3 cm. long and about 1.5 cm. in diameter. The pressure rose 
to 5 cm. in the first four houx*s, and then slowly fell to 0, where it 
sta 3 ’-ed throughout the remainder of the experiment. The pouch was 
almost empty at the end of the experiment. No evidence of inflamma- 
tion was found grossly or microscopieallj’^ at reoperation. 

Ring-Tailed Brown Monlcey {Ceius capticinus [L.]) : A S-pound ring- 
tailed monkey was used for recoi'ding.s for fort.v-one hours, during 
which the pressure in the cecal pouch did not rise more than 5 cm. 
above the inti'aperitoneal pressure. The pouch was 2.5 cm. long and 
1.3 cm. in diameter, and after ligation of the base and iucannulation 
had a volume of 0.6 c.c. The lack of eitlier active absorption or secre- 
tion of fluid, at least as indicated by fluid balance as determined in 
this experiment, is of interest because of the very rich blood siippty 
to the cecal pouch. No evidence of inflammation was found on re- 
moval of tlie pouch, either grossly or microscopically. No lymphoid 
tissue could be found on sections. 

Macaque {Macacus rhesus [Desmarest] ) ; Experiments were run on 
four common macaque mouke.vs and one of the giant variety. Three 
of these were early experiments on animals heavily infected Avith 
tubereulosi.s in Avhieh the precaution of observing aiid recording the 
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Hcopic exjtiiiiiiatioJi .siiowocl some liemoiTJuige into the mucosa, but uo 
poiymoi'pJiomiclear invasion. 

(Uiincn Pi^'- (6'aaa/ nperca. Palia.s) : Simple lij'ation of the cecal pouch 
was (lone on four {guinea pi<j.s, ami they were .sacrificed at inter- 
vals from two days to six weeks. The one examined in two days 
.showed the ceeum swelled to four time.s normal size and contained gas 
and fluid in about equal volumes; microscopic examination showed uo 
inflammatoiy changes. Tho.se allowed to remain for longer periods 
.showed iio microscopic reaction; in two of them, however, the liuiiea 
had become re-established around tlic ligature. 

Pressure recording was made on two animals. The cecum of the 
guinea pig is about .15 eni. long, and the stomas of the ileum and of 
the colon are sligliflj' separated. In the first animal the distal Jialf 
oidy was isolated for study; in the second the entire cecum was used 
by dividing both colon and ileum near the cecum, and inserting the 
cannula through the lumen of the colon. In the first animal the pres- 
sure remained at the intraperitoneal level and at least half the isotonic 
sodium chloride solution left at the start was absorbed in four hours, 
there being only 2 gm. of thick fecal material present at the end. In 
the second animal sodium chloride solution also was definitely ab- 
sorbed in two hours. In neither case was there microscopic evidence 
of inflammation. 


Class Mammalia, Order Artiodactyla.— 

Common Hog {Sns scrofa Linue) : Experiments were performed on 
three young hogs weighing about 50 pounds eaeli. Examination of one 
of these twelve days after simple ligation showed the jjouoh only loosely 
distended with gas and fluid, and mieroseopically normal. 

In the other two hogs records were niade for five and one-half and 
ten hours respectively. Both experiments showed absorption in excess 
of 25 c.c. per four hours. Microscopic examination in the first of these 
two ceea showed no change; in the second there was a moderate 
serosal reaction (trauma). 


Sheep {Ovis arks Linue) ; Pour slieep were used ; all of them ulti- 
mately died from pneumonia despite precautions, except for the first 
which died of acute dilatation of the stomach incident to tying it 
down on its back. In the remainder of the animals, therefore, it was 
found necessary to tie the animal on the table on the chest, witli the 
four legs extending off the edges, except that a sandbag was placed 
under the right groin. Even in this position, dilatation of the stomaeli 
occurred so rapidly that suction applied, to an inlyiug large stomach 
tube was necessary to prevent gastric dilatation. lu the first of the 
three animals from which any mformaBon was obtained, simple liga- 
tion was performed through a flank meision. The animal died a week 
later and unfortunately was not examu.ed until the following morn- 
h7- ndien the cecum was filled with gas, but contained no fluid. 
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wliieli these appendices are attached are traditionally considered linid- 
absorbiug- areas. In no ease in the eeeum itself as studied in the 
present experiments was secretion found to be significantly in excess 
of absorption. In onlj^ one animal with a cecal appendage was the 
cecum also iiiA^estigated, the rabbit ; here active absorption was ob- 
served, as will be reported elsewhere (Dennis, Bnirge, Vareo, and 
Wangensteen, 1940). 

No regular relation was found between the amount of lymphoid tis- 
sue and the amount of secretion in the diverse species. In the tissues 
studied, it was found that gross and microscopic evidence of acute 
inflammation could be produced either by increase in pressure and 
distention (Bowers, 1937) or by trauma due to rough handling of the 
tissue. 

A summaiy of tlie findings in this stud,y is most convenientlj^ given 
in Table I. 

Table I 


ANMAL 

CECUil 

PKESENT 

CECAL' 

APPEiCDAGE 

SECRETION* 

Duck 

Yes 

No 

- 

Goose 

Yes 

No 

- 

CMoken 

Yes 

No 

- 

Pigeon 

Yes 

No 


Dog 

Yes 

No 

- 

Pox 

Yes 

No 

- 

Raccoon 

No 

No 


Bear 

No 

No 


Skunk 

No 

No 


Cat 

Yes 

No 

_ 

Tiger 

Yes 

No 

- 

Rabbit 

Yes 

Yes 

+ 

Squirrel 

Yes 

No 


Ground squirrel 

Yes 

No 

... 

Rat 

Yes 

No 

Very slight 

Porcupine 

Yes 

No 

- 

Hog 

Yes 

No 


Sheep 

Y'es 

No 


Calf 

Y^es 

No 


Marmoset 

Yes 

No 


Ring-tailed monkey 

Y'es 

No 


Macaque 

Yes 

No 

_ 

Gibbon 

Ye-s 

Yes 


Chimpanzee 

Yes 

Yes 


Man 

Y'es 

Yes 


Absent; +, present. 


capacity of Uie cecum of the pigeon was not thoroughly exolored 
because tlie ceca are too small for incannulation. ^ ^ eA^ptoieu 


COK'CL.USIOK 

Among tbe group of animals studied, the only ones suitable for the 
study of the etiology of acute appendicitis from tbe point of view of the 
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appeared i„ the im„en to raise the pressure to 19 em. of water but 
the rise u. eac-h ease was transitory, falling iu a few hours to the ^irf 
mtoneal level and remaining there. Mieroseopie sections made at 
e Lonelusion of these experiments were normal (Fig. 4). A more de 
tailed account is being reported elsewhere (Wangensteen and Dennis, 

C'lumpanxee {Pint [Anthropainthccus] troglodytes [Gni.]).- Records 
were made upon three chimpanzees, and it was found that the appendix 
in Ins species secretes fluid to pre.ss«res iu excess of 100 em. of watei- 
amUhat the microscopic picture of acute appendicitis can be produced 
in this fasliion, together with rupture of the appendix (Pig. 5) The 
details of these experiments are omitted here because they are bein- 
reported elsewJiere (Wiin^ensteeu and Dennis, 1940). ^ 

IMan {Homo sapiens Liiiiie) .- Opportunity has presented itself iu 
•several instanees of patients with cancer of the large bowel to carry 
out much the same procedure as was used iu the apes. These findings 
will not be reported here as they are being dealt with at length in a 
separate paper (Wangensteen and Dennis, 1939). Suffice it to say 
that the appendix of man urns found to secrete iu the majority of cases 
from 1 to 3 c.c. of fluid daily, and that this organ is capable of build- 
uig up a pressure soiiietinies as high as 90 per cent of the systolic blood 
pressure, with resultant clinical and mieroscotiic signs of acute ap- 
pendicitis, with immediate remission upon releasing the pressure. 


sirarjTARY 

Experiments have been reported with reference to the functional 
behavior of the cecal appendage, or cecum in those species iu which 
there is no cecal appendage, on the duck, the goose, the chicken the 
pigeon, the dog, the fox, the raccoon, the bear, the skunk, the eat' the 
tiger, the rabbit, the squirrel, the ground squirrel, the rat, the porcu- 
pine, the guinea pig, the hog, the sheep, the calf, the marmoset, the 
ring-tailed monke 3 ^, the macaque, the gibbon, the chimpanzee, and 
finallj" man. A comparative studj' has been made of the function of 
the cecal pouch or cecal appendage as regards the balance in favor of 
secretion or of absorption of fluid. In this group of animals only man 
the rabbit, aud the chimpanzee showed positive evidence of fluid pro- 
duction in the cecal region; in the rat there was a rather delicate 
balance between absorption aud secretion, the pressure being raised 
only 1 to 2 cm. of water above the intra-abdominal pressure, and not 
high enough to produce evidences of inflammation. 

As shown in Table I, the only animals found to bear a definite fluid 
secreting area capable of raising intraluminal pressures to anj- degree 
were those with a cecal appendage, or appendix, arising from the 
cecum proper, aud distinct from it, and it was this appendi.x which 
was found to secrete fluid in excess of absorption. In one animal with 
an appendix, the gibbon, no such secretion was found. The ceca to 
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whick these appendices are attached are traditionally considered fluid- 
absorbing areas. In no case in the eeeuin itself as studied in the 
present experiments was secretion found to be significantly in excess 
of absorption. In only one animal with a cecal appendage was the 
cecum also investigated, the rabbit; here active absorption was ob- 
served, as will be reported elsewhere (Dennis, Buirge, Varco, and 
Wangensteen, 1940). 

No regular relation was found between the amount of Ij^mphoid tis- 
sue and the amount of secretion in the diverse species. In the tissues 
studied, it was found that gross and microscopic evidence of acute 
inflammation could be produced either by increase in pressure and 
distention (Bowers, 1937) or by trauma due to rough handling of the 
tissue. 

A summary of the findings in this study is most conveniently given 
in Table I. 

Table I 


ANIMAL 

CECUM 

PRESENT 

CECAL' 

APPENDAGE 

SECRETION* 

Duck 

Yes 

No 

- 

Goose 

Yes 

No 


Chicken 

Yes 

No 


Pigeon 

Yes 

No 

?t 

Dog 

Yes 

No 


Pox 

Yes 

No 

- 

Raccoon 

No 

No 


Bear 

No 

No 


Skunk 

No 

No 


Cat 

Yes 

No 


Tiger 

Yes 

No 

- 

Rabbit 

Yes 

Yes 

-t 

Squirrel 

Yes 

No 


Ground squirrel 

Yes 

No 


Rat 

Yes 

No 

Very' slight 

Porcupine 

Yes 

No 

- 

Hog 

Yes 

No 


Slieep 

Yes 

No 


Calf 

Yes 

No 

- 

Marmoset 

Yes 

No 


Ring-tailed monkey 

Yes 

No 


Macaque 

Yes 

No 

- 

Gibbon 

Yes 

Y'es 


Chimpanzee 

Yes 

Yes 


Man 

Yes 

Yes 

+ 


Absent; +, present. 


tThe functional capacity of the cecum of the 
because the ceca are too small for incannulation. 


pigeon was not 


thoroughly 


explored 


CONCLUSION 

Among the group of animals studied, tlie only ones suitable for the 
study of the etiology of acute appendicitis from the point of view of the 
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obstructive jneeliaaifim are tlie rabbit, the cliiiiipanzee, and man himself. 
With the exception of certain eases in which exce.ssive trauma was 
involved, microscopic evidence of acute inflammation of the organ 
studied failed to occur except in the presence of increase in intra- 
luminal pressure, and lienee it is again suggested tliat increase in pres- 
sure, secondary (in clinical eases in man) to obstruction of the lumen, 
is in’obablj' an imiJortant factor in the production of acute appendicitis. 
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RENAL VENIPUNCTURE : A JIETHOD OP EXPLANTATION 
OP THE KIDNEY POR VENIPUNCTURE IN DOGS 

Irvine H. Page, M.D., and A. C. Corcoran, M.D., Indianapous, Ind. 

(From the Lilly Laboratory for Clinical Feseareli, Indianapolis City Hospital) 

M ethods of subcutaneooslj' explantiiig the kidneys iu dogs to 
allow repeated i-enal venipuncture iu the intact, unanesthetized 
subject have been described by Rhoads (1934), Sheehan (1936), and 
Gorden, Ahdng, Kretzschiiuir, and Alpert (1937). The methods adopted 
by Sheehan and by Gorden, Alving, Kretzschmar, and Alpert differ 
from that of Rhoads in that they aim at isolation of the renal vein 
in a skin bridge to prevent contamination of the renal venous sample 
by accidental puncture of the renal artery or ureter. Priority in renal 
explantation is claimed by Allen who refers to an introductory paper 
(1925) in which he mentions: “The transplantation of kidneys under 
the skin iu a mauner which has long been familiar with portions of 
the pancreas has proved valuable ; the kidneys function satisfactorily 
in the new location, and all sorts of manipulation and the removal 
of portions for microscopic study are thus readily perfomned without 
important disturbance.” 

The method here described is relatively simple to perform, the wound 
heals rapidly, and puncture of the renal vein is not difficult, as the 
approximate position of the vein is indicated by the single Ime of sear. 
The operative wound has no complex lines of tension and wound 
necrosis has never occurred. The resultant absence of massive tender 
sear permits venous sampling Avithout injury or contamination. It 
has therefore not been found necessai-y to isolate the renal vein. 

Animals thus prepared may be used for the determination of renal 
blood floAV or oxygen eousumptiou (Van Slyke, Rhoads, Hiller and 
Alving, 1934) or in problems of altered renal hemodynamics (Corcoran 
and Page, 1939) or metabolism. 

METHOD 

The animals chosen Avere mongrel dogs of 12 to 16 kg. body Aveight. 
Docile dogs of the hound type AAUth long, lean flanks Avere preferred. 

Under amytal (iso-amyl ethyl barbitmle acid, Lilly) anesthesia, an 
incision Avas made parallel and 5 cm. from the spine, beginning 3 cm. 
beloAv the last rib. The abdominal muscles Avere split and the kidney 
delivered through the opening. The hilus and vessels Avere then freed 
of fat. A pocket was made caudally under the skin into Avhieh the 
kidney Avas then inserted. Tavo silk stay sutures AA'cre placed betAveen 
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SUROERV 


aoo 


tJie SneT’vilir tissue to fasten 

A suitor was m cpa'il 1^1 

tlio abdomiuol musolos lliisli to the subonti!,! 

of the n-oiuul (F%. l). TJie *.■ tissues of one edge 

to tile siibeutaiieous tissue about 3^eni fromTir^V"^*' 
leaving the skin tJap free to cover ^ 

-ul ureter skonkl lie freely within this gC^wS' 
tion llie renal vein should be uppermost. 

ihe skill over the kidney was then closed hv ■. «, i * 
which did not include the gutter (Pirv i) ‘ ‘>wlJeutaueous stitch 

closed by continuous tine silk sutin-r a i ^ 
applied and held in place with coMontiirLC" 



Pig-. 1 . — The sketch is drawn as if the skin wero 
lfnlrwl«fn1ra?e°1L‘o°r^ ^ijfe tr^o'uy/- -taneous 

beins central 

The dressing is taken off on the third or fourth dav aft 
and the continuous silk skin suture removed on ti,p r t^' 

Should there be evidence of wound infection or delayed 
sutures are removed and the wound dressed with cod liver 
liberally to a large cotton dressing daily for three or fom^d 
A note and sketch are made at operation of the preseime 7 ^ 
alous positions of the renal vessels or ureter. The position o^f 
accessible portion of the vein is recorded Avith reference to^tl r 
cutaneous suture. This position is confirmed bv A-enipxnu-txn^ 
the wound has healed. It may then be indicated bv tbe '"'I'en 

a drop of India ink intradermally over the site. ’’’Jection of 

SUM3IAET 

A method of siibciitaneously explanting the kidney' in doo-s to 
the renal vein accessible to venipuncture is de.seribed ^ 


essentially in fashioning a subcntaneoiis muscular gutter i 
ve.ssels and ureter lie freely. The position of the renal 


consists 
111 which renal 


vein is indi- 
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COMPLETE BECOFERY PROM SERIOUS YASCUr 11) 
IMPAIE.JIENT POULOIYIW. BEiroYAU OP CERVICAL R,B= 

SaMUEI) SfLHERT, Jf.D., Is^EW YoRK, Y. Y 
(From the Mount Sinai EospitalJ 

O Yi\IPTOI\IS in tJie upper extremities rtno f 
rib lire either „e.,r„i„»ie ol v 2 e!Z. , 

OIB vascular distlirbaiice due tg sneli -.i, J «• Instances of sen- 

tuiusnal..-) The folloivin, else ; '“''f 

marked vasmilar impairment but also ho... "f of the 

ical and functional recoverv which took”nhe ^ 

performed. ‘ operation was 


Tiie patient, a mairied white woman 3S vpn= f 
iVov. 25, 193S. For one month previous’ to iL 11 

been conipiaining of pain in the left upper extren">^*'°V^^ had 

Jeft arm to comb her hair or put on a drp<!<s she raised her 

This wa.s regarded as due to a neuralgia ’and 

aspirin. Two days before admission her pain sudde'nlv 5 ’^®“*®“ c°'^eme -and 

and she developed a sen.satiou of numbness in the left T'^T 

was entirely negative e.vcept for an appendeetomv monv", 

not use tobacco. ' ' ago. She did 


The patient was a well-nourished, middle-aged woman wlm 
e.xauiination was essentially negative. In the left supra 1 physical 

prominence could be felt which suggested a cervical rib*^ '^^h ^ 

subclavian artery was prominent over it. There was a «■ 1 ’*1 Pulsation of the 
axillary artery but no pulsation in the left brachial,' radial “ the left 

The circulation in the right upper and both lower e.vtremities''*" arteries, 

left forearm and hand were much colder than the right T1 normal. The 

ings in the upper extremities were as follows; ” oscillometer read- 


ITpper arm 
Forearm 


LEFT 

Faint 

0 


RIGHT 

6 

5} 


She was referred to the Mount Sinai Hospital and was admitted t 

Service of Dr. John H. Qarloclc. There temperature studies revealed ti° 

of the left hand were about 7° C. lower than the right. The left axil! *** ^^ors 

tion could no longer be felt. No motor or sensory disturbances nmr 

the left upper extremity. The blood pressure in the right arm was ™ 

the left arm the blood pressure could not be obtained. The WassovL " 

“ssermann test was 

negative. 

X-ray examination of the cervical spine showed a long transverse 
the seventh cervical vertebra on the right side. On the left side therT'^'^** 
cervical rib composed of at least three segments which articulated with ea h 
other. 

Received for publicatipu. Senfember II. 1339. 

392 



SILBERT; RECOVERY PROM SERIOUS VASCULAR IMPAIRMENT 393 


On Dec. 1, 193S, operation for removal of the left cervical rib was done by 
Dr. John H. Oarlock. Avertiu, ethylene, and ether anesthesia was used. The 
operative procedure is described by Dr. Oarlock as follows: 

“Transverse incision, 6 inches in length, 1 incli above clavicle. Platysina in- 
cised. Sternomastoid muscle retracted medially. Incision deepened exposing 
the anterior scalene muscle. The phrenic nerve was found running on its anterior 
surface above, extending downwards and going behind the scalene muscle and 
cervical rib. The muscie was attached to the cervical rib and by another pro- 
longation to the first rib. 

“The tendinous insertion in both ribs was divided, exposing the cervical rib. 
Considerable retraction was necessary in order to expose this structure adequately 
for removal. The lower cords of the brachial plexus were retracted medially and 
downwards. < The transverse scapular artery was visible and found to be three to 
four times normal size, pointing toward an adequate collateral circulation. The 
subclavian artery was felt pulsating mesial to the position of the rib and ap- 
parently ran between the cervical rib and the first rib. The dissection was long 
and difficult. The rib was finally removed close to its attachment to the spine 
and traced downwards and outwards to a bulbous enlargement which marked the 
joint space visible in the .x-ray. Bej’ond this space was another % inch of rib 
which was united to the upper aspect of the first rib by bony union. The entire 
rib was removed. It was difficult to determine whether pulsation was present 
distal to the previous position of the cervical rib. Because of ooze from the side 
of the vertebral column, a piece of packing was inserted and the wound was closed 
in layers.” 

The wound healed by primary union. The patient was out of bed on the sixth 
postoperative day and was discharged from the hospital on the thirteenth post- 
operative day. On Dec. 6 oscillometer readings were repeated and showed the 
follomng: 


Lower arm 
Upper forearm 


I.EFT 

q 

0 


RIGHT 

2i 

4 


On Dec. 7, one week after operation, Dr. Garlock noted that there was no evidence 
of pulsation at the left wrist. Skin temperature readings were repeated on Dec. 12 
and showed considerable improvement in the temperature of the left hand. The 
comparative readings were as follows: 




11/28 


12/12 


left 

RIGHT 

LEFT 

RIGHT 

Forearm 

31.S' 

’ C. 34.0 

31.0 

32.6 

Wrist 

30.0 

34.6 

31.S 

32.6 

Back of hand 

30.6 

34.2 

32.2 

33.6 

Tip of middle finger 

27.6 

34.6 

31.0 

32.6 


On Jan. 19 the patient reported that she had had no pain since operation. No pulsa- 
tion was felt in the left hand. The hand was warm, showed good color and prompt 
return of circulation after compression of the nail beds. On Deb. 16 the left radial 
pulse was felt for the first time and it was noted that the left hand was only 
slightly colder than the right. On April 20 patient was symptom free. The radial 
pulse could now be easily felt on the left. The two upper extremities were sym- 
metrical in appearance and function was normal. 

On May 12, 1939, examination showed the left brachial, radial, and ulnar pulses 
open. The pulses on the left side were slightly smaller than on the right. Both 
hands arc equally warm. The oscillometer readings were: 

left right 

Wrist 24 3 

The patient was symptom free. She had made a complete anatomical and functional 
recovery. 



IMP^UBMENT poLLmmo Prw' raSCBLAE 

•’“.. ^■E„ r„„.„ .Y Y 

■ ^ ^ ^ irospitalj 

C YJrPTOiMS in the nnn^.. .... 

rib are either Heiirolt.ic <u- TTT of cervical 

ous vasenJar dkturbanee "due to tr'i of .seri- 
unusuaiP-3 Tiie follou-iiig- ea.se k , ' f" are reiativeJy 

marked va.seidar iinpairiueiit but -ikf ^oeause of the 

leal and fnnetional recovery whiVh + ^*‘0 eoinpiete anatoju- 

perfornied. ‘ ^oo^' idace after operation wa.s 

PASE REPORT 
"-’'do ,vo«.an, 3s of 

“ aearajgia ’a„? P‘dn. 

aspirin. Two days before admission her pain ^ ii codeine and 

and she deveioped a sensation of nuJnoT'ZT. --- 

^as entirely negative e.vcept for an appendectn ^ ‘ ^dstorv 

not use tobacco. PPendeotoiny „m„y years ago. She did 

The patient wa.s a ivell-nourished miaai 
o..aininatioii was essentiallv negativ;. i„ Pl‘ysic.1 

proniiiienee could be felt which suggested a eerilar-r'""'^"'"*- 
sub lavian artery was prominent over it. Therr wa " ‘^*0 

axillary artery but no pulsation in the left braetoaV' “ ‘^“0 ^0^ 

Ihe eireulatioi. in the right upper and both l^Zr^tr ’ 

left forearm and hand were much colder than the was normal. The 

ings in the upper e.\-tremities were as follows: oscillometer read- 


ITpper arm 
Forearm 


eight 

Faint g 

54 


54 

She was referred to the Mount Sinai Hospital and 
Service of Hr. John H. Garloch. There temperature studL*’ to the Surgical 

of the left hand were about C. lower than the rio-ht " that the fingers 

tion could no longer be felt. Ho motor or sensorY-” di’.f t ® a»liary pulsa- 
mi,., blood nrpoc,...^ “''oa'ices were noted in 


biUil UVUJ.U iiu iuiii'tjr uu 

c» .V.* •pvttisurv 

the left upper 0 .vtremity. The blood pressure in the rtoj "'ere noted in 

the left arm the blood pressure could not be obtained mi ' 1-6/S4. In 

■ ■‘i'e Wassermann test was 


negative. ' ’ “^sermann test was 

H-ray examination of the cervical spine showed a lo 
the seventh cervical vertebra on the right side. On 

cervical rib composed of at least three segments w}ii(>i, „ ,■ there was a 
other. »>-<.cu!ated with each 
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pletely thrombosed artery may have taken place, it is possible that 
release of spasm was the more important factor in the recovery. Prompt 
recognition of the cause of this patient's symptoms, and early surgical 
intervention before organized thrombotic occlusion had time to de- 
velop, may therefore be responsible for the excellent therapeutic result. 

Naffziger® pointed out that patients may have all the sjmiptoms of 
cervical rib even though no such abnormality is present. Since then 
considerable attention has been drawn to the so-called scalenus anticus 
syndrome. The subclavian artery and brachial plexus pass through 
the neck behind the scalenus anticus muscle. AVhen this muscle is 
tense, symptoms develop which are similar to those produced by a 
cervical rib. These are completely relieved by section of the scalenus 
anticus muscle, which allows the artery and plexus to be displaced 
forward. 


SUMMARY 

A case of advanced vascular impairment in the upper extremity 
secondary to cervical rib is presented. 

Complete anatomical and functional recovery followed prompt rec- 
ognition of the cause of this patient’s symptoms and early surgical 
intervention. 

The mechanism which produces the vascular impairment associated 
with cervical rib is discussed. 
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CO.M3IENT 

Opi)iioii is divided as to the cause of the vascular disturbances pro- 
duced in the upper extremities b}'' cervical ribs. At first it was gen- 
erally believed that direct pressure of the rib upon the subclavian 
arteiy caused obstruction to the vessel at that point. However, Telford 
and &t02>ford'* reported three instances of cervical rib with va.scular 
iinpaii'Uient in which the axillaiw artery could be felt pxdsating, and 
the site of obstruction airpeared to be the brachial artery. They 
pointed out that the vascular oeelusion ended abruptly in the region 
of the lower border of the insertion of the peetoralis major muscle. 
At operation thej'’ could find no evidence in any of their three cases 
that the subclavian artery was being constricted by pressure from the 
cervical rib or adjacent structures. 

If jiressure of the cervical rib on the subclavian arteiy is responsible 
for the vascular impairment, how is one to explain the pulsatioii in 
the axillary artery? Telford and Stopford offered the following ex- 
planation: The sympathetic nerve fibers ndiieh innervate the brachial 
artery and its branches sometimes form a comjmet band lying on the 
inferior siu-faee of the inner cord of the brachial plexus. They pass 
into the arm with the major nerves and are given oft’ at succeeding 
levels to the large arterial trunks. Constant irritation of these fibers 
as they pass over a cervical or high fii'st rib results in recurring spasms 
of the braebial artery ivbieb finally result in thrombosis of this vessel. 
The sympathetic innervation of the subclavian and axillary artery is 
derived directly from the sympathetic chain, the fibers extending out 
to the arm as a perivascular plexus. For tJiis reason tin’s portion of 
the artery is not affected. 

Blair, Davies, and MeKissoek=^ describe a ease of cervical i-ib hi 
which pulsation in the axillary artery vms normal and occlusion was 
present in the brachial. At opei'ation the subclavian artery was found 
to be free of any constriction or pressure by the cervical rib. This 
patient died ten days after operation of a pulmonary condition and 
it was possible to examine the brachial plexus from end to end b3- 
serial sections. The loiver trunk of the plexus and the first dorsal 
nerve showed histologic evidence of pi'oliferatiou of eudoneurium and 
endoueurial nuclei whex'e these neive structures came into relation 
with the cervical rib. The authois legaided this as evidence of irrita- 
tion of these nerve structures by the rib. They agreed ndtli Telford 
and Stopford that sjunpathetie irritation piodueed in this manner was 
responsible for the clinical picture. 

In the present case imlsatiou in the left axiJlaiy arteiy was ea.sil^- 
felt when the patient was first seen, but this disappeared shortly after 
^ jssion to the hospital. Anatomical reeoveiy wa.s complete and 
occurred in a relatively' short time. While recanalization of a com- 
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found symptoms, and, aftei' the second rupture, although the diagnosis 
was seriously suspected, no surgery could be instituted because of the 
patient's extremely poor condition. 

CASE HISTORY 

The patient, a male, aged 36 years, was first seen on April 7, 1938, complaining 
oi sharp, knifelihe pain in the upper right abdomen, radiating to the back and 
associated with some nausea but no vomiting. This was his first acute attack, 
although for several months previously he had experienced mild recurrent epi- 
gastric pains and a selective dyspepsia. 

He was not seen again until Aug. 21, 1938, when he experienced another acute 
attack. In the intervening five months he had had no distress and had been under 
the observation of another physician who had carried out x-ray studies of the 
gall bladder which showed some filling defects suggestive of but not conclusive 
for cholelithiasis. While dressing on the morning of Aug. 22, he suddenly ex- 
perienced a severe, persistent, knifelike pain in the upper abdomen associated 
with profuse perspiration and marked nausea. Examination shortly afterward 
revealed marked tenderness and rigidity over the entire right abdomen. Relief 
was obtained with morphine and atropine, but one hour later the severe pain 
recurred, this time mainly in the right shoulder and right lower abdomen. Ex- 
amination at this time revealed marked tenderness and rigidity over McBurney's 
area. 

Suspecting the possibility of simultaneous pathology in the gall bladder and 
appendix, the patient was hospitalized and surgical consultation obtained. On 
admission the temperature was 101° P. (rectally); pulse, 130; and blood pressure, 
120/80. The next day the patient began to cough and examination revealed 
sibilant and sonorous rfiles throughout both lungs and dullness with distant voice 
and breath sounds at the right pulmonary base. A diagnosis of acute tracheo- 
bronchitis with right lower lung atelectasis was made and confirmed with portable 
roentgenograms. The abdomen was slightly distended, still markedly tender but 
less rigid. Temperature, pulse, respiration were 100°, 138, and 38, respectively; 
and the white count was 22,500 with 70 per cent polymorphonuclear leucocytes. In 
addition to the persistent shoulder pain, he complained of pain in the bladder 
region, particularly on voiding. 

Because of the persistent, uncontrollable pain and increasing distention which 
failed to respond to Wangensteen suction, it was decided to operate. On opening 
the peritoneum, free bile escaped and about 500 c.c. were aspirated from the 
peritoneal cavity. The gall bladder was found ruptured at the fundus and 126 
stones were scooped out from the gall bladder and the surrounding area. The 
entire bowel was markedly distended and injected. The gall bladder apparently 
had ruptured eighteen hours after the onset of the biliary colic, resulting in bile 
peritonitis and paralytic ileus. A tube was sewed into the gall bladder and the 
peritoneum was closed. The postoperative course was stormy. The ileus was 
controlled by constant suction, and a subsequent bilateral bronchopneumonia and 
severe phlebitis of the left leg were overcome. 

The patient was discharged on Sept. 10, 1938, in fairly good physical con- 
dition except for a draining biliary fistula, through which he subsequently passed 
several small stones. Several weeks later ho developed a large hernia at the 
operative site, but nevertheless, he was able to return to his work. On Nov. 29, 
1938, lipiodol was injected into the fistulous tract and roentgenograms were taken 
with the patient in the prone position. These clearly outlined the sinus com- 
municating ivith the gall bladder, the two main and several collateral divisions 
of the hepatic duet, the cystic duct and the common duct with its entrance into 



ACUTE FREE PERFORATION OF THE GALL BLADDER 
OCCURRING TWICE IN THE SA3IE PATIENT 


Eaki.e I. Greexe, 31.0., and George C. Coe, 3I.D., Chicago, Jht. 

(From the Department of Surgery, IforUtwestern University Medical School, and the 
Department of Medicine, University of Illinois Medical School) 


P ERFORATION of the gail bladder is more commou than is generally 
appreciated. Three types are recognized ; chronic perforation with 
presence of a fistnlons comiminieation between the gail bladder and 
•some other viscus; subacute perfoi’ation, in which the perforation is 
surrounded an abscess walled oft' by adhesions from the general 
peritoneal cavity; and acute peiToration into the free iieritoneal cavity. 

A review of the literature shows that tin's third type, designated as 
“acute free perforation,” is uneominon, is i*areW diagnosed preopera- 


tively, and carries a high mortality, ilcWilliams' collected 108 cases 
from the literature and in his own ser-ies of 3,180 gall-bladder eases 
found 29 perforations, of which 6 were acute. Gosset- reported 111 
cases with a mortality of 52 per cent. Georg^ recorded 34S eases found 
ill the literature prior to 1925 with a mortality of 42 per cent. PifiekP 
found 27 eases of perforation in a total series of 1,066 gall-bladder 


cases with a mortality of 44 per cent, but, of these, only 17 were acute 
free perforations. Alexander® cited 1,000 cases of biliaiy disease with 
20 perforations, of which only S were acute, with a mortality of 50 
per cent. 3IitchelF reported 16 perforations in 1.270 gall-bladder op- 
erations with a 50 per cent mortalit.v, including 6 eases of acute free 
perforation. During a ten-year period at the 3Iayo Clinic, Judd and 
Phillips" recorded 61 cases of perforation, in only 2 of which were 
there extravasations of contents into the general peritoneal cavity. 
Of 349 operations reviewed by Niemeier,^ 8 perforations were eneoim- 
tered but only 2 were of the free acute type ; and Larson® found 12 
cises’in 706 operations with a mortality of 50 per cent. 

Such statistical considerations indicate that perforation of the gall 
bladder is not rare, occurring as it does in approximately 1 to 3 per 
t of "all-bladder eases. If these statistics are further anaU'zed, it 
Womes^apparent that acute free perforations into the general peri- 
toneal eavitv occur in less than 1 per cent of all gall-bladder eases. 
While the iimidence of such occurrence is remarkably .small, the im- 
ILt eonsideratioii is that it does oeeiir and .sbould consequently be 
considered when treating gall-bladder patients. 

T Lntion of the gall bladder twice m the .same patient is an e.x- 
oi.ciirreiice. A careful review of the literature reveals 
treme 3 lai ^ of Fisher and Jleiising in 1926.'“ It is be- 

"XSioi Kle' escaped i„to H.e f«e peri.ene,,! e.vily p,„. 
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The gall bladder was small with thickened walls and contained eight faceted 
stones. Through an opening in the fundus (S mm.) at the lower margin of the 
liver, bile had apparently escaped (Fig. 2). The mucosa was atrophic throughout 
and adjacent to the perforation shorved polygonal depressions forming a negative 
for two stones. The stones at the neck of the gall bladder protruded into the 
proximal portion of the cystic duct, which measured up to 10 mm. The common 
duct was patent. The adjacent liver surface showed hemorrhagic areas extending 
into the parenchyma. The fistula, beginning at the perforation in the fundus, 
was 3 cm. long, ending in a scar, beyond which it passed to tlie abdominal wall. 

The heart showed evidence of eccentric hypertrophy and acute parenchymatous 
degeneration; the lungs showed acute passive congestion with hemorrhages; and 
the spleen, acute septic swelling. Bacteriologic examination of the peritoneal 
fluid demonstrated the presence of B. coli and B. welchii. 


fISTULA 



Pig. 2. — Semicliagrammatic sketch of the condition found at autopsy. 

Histologic study of various tissues showed acute fibrinous diaphragmitis, chronic 
cholangitis, and acute fibrinous perihepatitis with multiple liver hemorrhages and 
nodular hyperplasia, chronic cholecystitis, acute nephrosis with acute passive 
congestion of the kidneys, hemorrhages in the gastric mucosa, multiple pulmonary 
hemorrhages, and acute fibrinous peritonitis. 

The cause of death was an acute biliary peritonitis, 

COMMENT 

This unusual ease demonstrates many points of interest. In both 
instances perforation apparently occurred within twenty hours of onset 
of the acute biliary colic. So short a time element is t'erj- unusual. 
In most instances fortunately perforations are not fulminating events. 
Theoretically at least, there is an excellent protection given the gaU 
bladder by its surrounding anatomical structures; the parietal peri- 
toneum, the undersurface of the liver, the transverse colon, and the 
omentum all tend to prevent infection from spreading, limiting the 
resulting peritonitis. In the series of cases reviewed by Judd and 
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the duodenum (Fig. 1). The iistuia stopped draining and clo-sed completely on 
Jan. 5, 1039. In the interim efforts to reduce the patient, who was obese, were 
made with advice to have the diseased gall bladder removed. 

The patient was entirely' symptom free until Jan. 24, at which time he ex- 
perienced some mild pains in the right upper quadrant which spontaneously sub- 
sided within several hours. However, .that night the abdominal pain recurred in 
a severe form with nausea and pain in the right shoulder. Between 9:00 and 
11:00 P.sr., 1% gr. of morpliine in divided doses were administered with only 
slight relief and the patient was again hospitalized. Admission temperature was 
101° F.; pulse, 93, ■ respiration, 35; and white cell count, 22,800. The entire abdomen 
was tender, but rigidity was difficult to determine because of the large hernial 



Pig. I.-Lipiodol injected into the flstnlous °!(«‘““Lferaf*d"virio“^ 

ins with the gall bladder, the two mam and federal collateral divisions o 
heWic duct, the cystic duct, and the common duct with its entrance into th 
denum. 


mass occupying the upper right abdomen. The next morning he began to com- 
plain of pain in the lower .abdomen and, while the possibility of a second gall- 
Ldder perforation was entertained, surgery was deemed inadvisablo because 
of the patient's poor condition. Shortly .afterward he e.vpenenced a dull lasting 

... --r 

expired. ^ Davidsohn, Houiit Sinai Hospital, Chicago, 

Autopsy was per o „pper j-jght quadrant was occupied by a 

lU. The abdomen w. ^ entire length of which tva.s traversed 

fluctuant bulging mass, 100 c.c., was present in the peritoneal cavity 

by a surgical scar. Y®® peritoneal layers .showed a yellowish green di.seolora- 
and the omentum .and ^ also contained some free bile. The lower 

tion. The right ?“|’^‘“Yphragm was also discolored and tho upper .surface was 


tiuu. -‘••fa***' -- - , 

surface of the right diaphragm 
diffusely hemorrhagic 



POSTOPERATIVE SIMULTANEOUS, BILATERAL, 
SPONTANEOUS PNEUMOTHORAX 

Case Report 

Theodore Golden, M.D., New York, N. Y. 

(From the Surgical Service, Harlem Hospital) 

S pontaneous bilateral pneumothorax is a bizarre and infrequent 
condition. Only ninety-five eases have found their way into the 
literature, to date, but there are probably as many more unreported 
or unrecognized. Excellent reviews, periodicalljq by MeiMahon,^ Gliek- 
man and Schlomovitz,- and Ilasney and Baum® have summed up the 
general subject adequate!}', while several exceedingly interesting ease 
reports are recorded each year under this title. 

An arbitrary classification of bilateral spontaneous pneumothorax 
has been made and the terms simultaneous or successive bilateral spon- 
taneous pneumothorax are used, the former indicating that condition 
where collapse is demonstrated on both sides at the same time or on 
the opposite side before all air on the original side has been absorbed, 
while the latter denotes alternating pathology.- 

ETIOLOGY 

Davies'^ very neatly sums iip the causes as: (1) injury to chest wall, 
bronchus, or lung; (2) rupture of emphysematous blebs, congenital or 
otherwise; (3) perforation as result of disease, with tubei’culosis as the 
most common, followed by gangrene, abscess, and including malignant 
metastases. All the known carrsative factors may be placed in one of 
these groups, but it appears that a fourth group should be added in- 
cluding the so-called idiopathic bilateral spontaneous pueumothoraces 
occurring in apparently health}^ individuals. 

Of the latter, many theories have been advanced in an attempt to 
explain them, but Sehmineke,® in 1925, suggested possibly the most 
logical theory and preseirted microscopic corroboration. He declared 
that cystic dilatations made up of vacuolated subpleural spaces due 
to faulty formation of lung tissue could be demonstrated. These 
spaces communicated with alveoli, and with rupture of the dilatations 
spontaneous pnernnothorax occurred. Since these dilatations were 
bilateral, a bilateral pneumothorax was easily explained. 

SYMPTOMATOLOGY AND DIAGNOSIS 

Rarely the sjuuptomatology is so mild that the condition goes un- 
recognized and untreated, being found accidentally during examina- 
tion fo r another condition, but usually a sudden onset of dyspnea with 

Received for publication, September 2, 1939. 
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Pliillips," tile average cliiratioa of time- from the onset of the attack 
to operation was twenty daj's. However, instances of siulden perfora- 
tion witii a formidable array of symptoms are to be found, but the 
diagnosis of this catastrophe is I'arelj'' eoiisidei'ed, the most frequent 
diagnosis being perforated peptic nicer, ruptiu’ed appendix, acute in- 
testinal obstruction, and diffuse pew’tonitis of undetermined oi'igin. 

AVhile most perforations are associated with the presence of stones 
in the gall bladder, instances of such rupture without presence of 
stones are recorded. Among the causes considered as leading to per- 
foration are the following; 

1. Overstretcliiug, with or without stones. 

2. Pressure of a stone upon the Avail, causing ulceration. 

3. Gangrene due to ; (a) thrombo.sis of tlie vessels supplying the wall 
with or without stones ; (b) circulatory obstruction due to pressure 
from stones; (e) diphtheritic, uleeratiA'c infection of the Avail, with or 
witiiout stones; (d) carcinoma of the gall bladder; (e) infection pass- 
ing through the wall, producing a localized pericholecystitis or peri- 
eholeeystie abscess. 

With both perforations tlie resulting symptomatologj' aa'US practically 
the same; namely, pain in the shoulder due to diaphragmatic iuA'oIve- 
meut, pain in tlie right loAver abdomen simulating appendicitis due to 
seepage of tlie bile along the right trough into the pelvis until subse- 
quent peritonitis and finally vesicle pain. The second perforation, Avhile 
not entirely surprising, iras unexpected because one month previously 
x-ray study had failed to reveal any stones present in the biliary 
system. Finally, the muitiplicity of complications overcome by the 
patient is of medical interest, as is also the eAudence establishing the 
fact that the peritonitis Aims not only in tlie nature of a response to 
eliemieal (bile) irritation but was rather of a true infectious type. 
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CASE REPORT 

J, E. (Hospital No. 11170A), colored male, aged 17 years, was admitted to the 
Harlem Hospital, Dec. S, 1938, with a history of having been taken suddenly ill 
the previous day with cramplike intermittent abdominal pain which started at the 
umbilicus and radiated to the right lower quadrant of the abdomen. There was no 
vomiting or untoward symptoms relevant to the other systems. The patient had had 
intermittent asthmatic attacks since the age of 2 years. 

Physical Examination . — This was essentially negative, other than that relative 
to the abdomen and chest. The patient was apparently acutely ill. Abdominal 
tenderness was present below hlcBurney’s point, with muscular spasm and rebound 
tenderness evidenced. There were many wheezy, harsh, sibilant rhles heard through- 
out the chest. Clinical diagnosis: acute appendicitis and bronchial asthma. 

Operation and Subsequent Course . — On Dee. 8, 1938, an appendiceetomy was 
performed under spinal anesthesia. The appendix was found to be acutely inflamed. 
The patient’s condition was quite normal until the fourth postoperative day, when 
an attack of asthma occurred. On the sixth day, Dec. ll, the temperature rose to 
101.8° F. and moderate dyspnea developed, accompanied by intermittent substernal 
pain and attacks of coughing. The appendiceetomy wound drained some sero- 
sanguineous material. Examination of the chest revealed scattered musical rales 
throughout with somewhat diminished breath sounds on the right. 



Fig. 1. Fig. 2. 

„..Fie. 1. — Marked spontaneous pneumothorax on right side. Broad adhesion at apex, 
slight mediastinal shift to left 

Eig. 2, — Decompression needle in situ on right side with mild improvement in the 
pneumotimrax. A moderate pneumothorax is seen on the left. This was not noted 
on Immediate examination of tiie wet plate, but was recognized two days later wlien 
the roentgenograms were reviewed. 

A roentgenogram of the chest at this time (Fig. 1) revealed a spontaneous 
pneumothorax on the right side with a broad adhesion at the apex and a slight 
mediastinal shift to the left. The intrapleural pressures were right side, minus 2, 
plus 3; left side, minus 10, minus 3; no decompression was attempted. On the 
following morning, the patient became markedly dyspneic and cyanotic. Three 
hundred cubic centimeters of air were aspirated from the right pleural cavity which 
resulted in some relief of the dyspnea. 

By noon, the intrapleural pressure, right side, was minus 8, plus 3; SOO c.c. of air 
were withdrawn; pressure was minus 10, minus 3. Underwater drainage was estab- 
lished. Four hours later, the pressure was minus 12, plus 2, and 150 c.c. more of 
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(jhest puiii, cyanosis, and occasionally a slight rise in temperature in- 
dicates, of course, careful examination and roentgenologic study. 
Often there is marked collapse and occasionally subcutaneous em- 
physema. The diagnosis i.s based on findings of diffuse or local hyper- 
resonance, tympany, and diminished breath sounds, with roentgeno- 
logic corroboration. 

TB&VTjrEXT 

Most cases require no treatment, the increa.sed pre.ssure usually being 
sufficient to close the opening and the air or fluid becoming absorbed. If 
there is tension pnenmothoi’ax, prompt aspiration or closed di’ainage 
is indicated, wiiile oleothorax is I’eeommended in recurring eases for 
the formation of adhesions (Graham, Singer, and Ballon"). 

Davies^ suggests further that, in those cases where the rupture is 
held open by bandlike adhesions, there must be resort to thermo- 
cautery or pueuraolj-sis and some cases will even require thoracoplastj'. 

It should seem that in the broad realm of surgery, with its rather 
common pulmonai’y complications, tiiere would be frequent thoracic 
catastrophes faUiug- into this classification, but it is surprising to find 
that only two such cases, have been previously reported and both of 
these within the last year. 

In the case of Phillips and eo-workeiV the patient was a 29-year-oId 
male on wliom a gastric resection for duodenal ulcer ivas performed. 
He was given gas, oxygen, ether anesthesia, and near the end of the 
operation developed a cervical subcutaneous emphysema. The diag- 
nosis was made by roentgenogi'am and the treatment was expectant 
in nature. The condition irroved to be self-limiting, being due prob- 
ably to ruptured emphysematous blebs, and the patient made an mi- 
eventfid recovery. 

In the ease of Gjankovit-'* the patient was a young male also uuder- 
troin" resection for duodenal nicer. Splaiielinie block was used, but 
a o-eueral anesthesia was finally required in the face of the patient’s 
extreme restlessness. A midline incision extending to the xiphoid 
pi-oeess was used and early ui the course of the operation the patient 
became deeply cyanotic. It was decided to continue and at the close 
there was marked thoracic subeutaneons emphysema. PnciuuotJiorax 
readino-s revealed bilateral positive pressures and repeated aspirations 
air were instituted. The patient was di,scharged in good condition 
° I the author, in recapitulation, felt that lie liad entered both jileural 
cavities 'inadvertently through anomalous ]heiiral reflections at the 

' ^ above eases the patient was ofJierwise an apparently 

individual. In the ease herein presented, the bilateral pneu- 
''ax did not occur until a few days po.stoperatively, the patient 
mothoi - and the course was benign as presented, 

was a Kliovn aov 
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Acute appendicitis; bronchial astluua; pulmonary emphysema; bilateral spontaneous 
pneumothorax; pleurisy with effusion, left chest. 

Follow-TIi ). — ^Patient returned to cUnie for dressings of left thoracotomy wound. 
He resumed normal activity and had no complaints other than occasional left chest 
pain, and asthmatic attacks. Peb. 1, 1939, roentgenologic examination of the chest 
revealed almost complete absorption of the fluid in the left thorax with lipiodol 
markings over both lungs. Peb. 6, 1939, he was readmitted to Harlem Hospital 
during a rather severe asthmatic attack and at this time a small abscess was noted 
in the region of the left thoracotomy wound. The asthma was effectively treated 



FIs. 5. Fig. 6. 

Fig. 5. — Pleural effusion on tlie left is beginning to be absorbed. Lipiodol seen on 
both sides. 

Fig. 6. — Pleural effusion continues to be absorbed and above it the left lung is 
fully expanded. 



Fig. 7. Fig. 8. 

Fig. 7. — There is small amount of residual fluid in the left chest on discharge of 
tne Patient. Lipiodol markings seen on both sides. On the right side tire interlobar 
Assure is outlined by lipiodol. 

Fig. S — Both lung fields clear, except for persistent lipiodol markings. 

with doses of adrenalin alternated with ephcdrine. The abscess evacuated itself 
spontaneously and tlie patient was again discharged in good condition Feb. 10 
19.39. On June 20, 1939, he returned to Follow-up Clinic and reported that he had 
had no complaints during the ensuing time. A roentgenogram at this time revealed 
only persistent lipiodol markings (Fig. 8). 
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During the next two days the pressure readinon fl r 
but t!ie dyspuea was iiuiniproved, necc.ssitafiii<p ^"«tnated on the neeatire fd 
left side. Dee. 21. Itl.SS, it ivas decked to fa "ithdrauals T/T rf’ 

right side and establish it on the left. This wan^ridT":"''' ^ 

'’.(. of lipiodol wa.s in- 


— — >,as reneiifedlv ,,1,,... , 

its removal. Dee. 22, 1.038, the patient was- in.p'rovSr e"’"; -««-'<.Iating 

decided to refrain from a ehe.st tap in order to avoid , '’>’-"Pneic-, and it was 

There was gradual improvement in the patient '« U^.J “''"""“"'tion of ti.e fluid 
and except for occa.sional pain in the left ehe.st reeovory general condition 

roentgenograms revealed gradual absorption of the pleural Repeated 

and the patient was discharged Jan. 7, lO.-JO, in .„od condition'* “bl 7) 

• •^'■“'toargo diagnosis: 



RECUERENT ECHINOCOCCUS CYST OF THE THIGH* 

James B. Mason, M.D., Philadelphia, Pa. 

(From the Department of Surgery of the Preshyterian Hospital) 

E chinococcus disease is an uncommon entity, save in portions 
of the world where sheep raising is a major industry ; yet failui’e 
to consider the possibility of this diagnosis may prove embarrassing to 
the surgeon and a source of real danger to the patient. In the case to 
be cited, the diagnosis of eehinoeoeeus cyst of the thigh was not con- 
sidered. At operation by the surgical resident the cyst was incised 
and the wound was contaminated with daughter cysts and, despite 
prophylactic precautions, the cyst recurred. 

Prior to discussion of the case, we wish to quote freely from a recent 
detailed article bj'’ Dewd “The Echinococcus granulosis, which inhabits 
the small intestines of the dog, measures 6 mm. in length and consists of 
a head and three or four segments earrjung about 800 eggs in the 
terminal segment that are discharged into the bowel lumen. The dog 
became infested by eating the contaminated viscera of the sheep, ox, 
or pig. "While man is also an intermediate host, since his infected flesh 
and viscera is not available to the dog, mans” is a dead end infesta- 
tion. The manner in which man becomes infested was discussed in 
detail; such means as contaminated water and foodstuffs were thought 
to play minor roles. Dew feels that the most important source of in- 
festation is the hands soiled in petting an infested dog. The ehitinous 
covered eggs, 35 mm. in length, are swallowed. The gastric and in- 
testinal juices free the active portion, which bores through the gut 
wall, enters the portal system, and, dependent upon passage of the 
liver, reaches the pulmonary circulation Avhich, if successfully passed, 
allows any portion of the body to become the site of a mother cj’^st. 
In Dew’s series the following sites are reported: 

Liver 

(The right lobe of the liver was involved in 
80% of above group and in 70% of in- 
stances there was an abdominal projec- 
tion) 

Pulmonary 

Aluscular and .subcut.aiieous 
Kidney 
Spleen 
Bones 
Orbit 
Brain 

Other sites 

In man the active head develops a cyst wall surrounded by a cellular 
reaction area laid down by the host. Eventually within the cyst per- 
petuat ion of the cestode is attempted by appearance of daughter cysts. 

Presented before the Pliiladelphia Academy of SurgeiY. October 9. 1939 
Received for publication. September 13, 1939. 


7(3.6% 


9.-I% 

5.2% 

2.3% 

2 . 1 % 

0.9% 

0.7% 

0 . 0 % 

2 . 2 % 


-107 



406 


SUKGEBY 


SUMIIAKY 

An interesting- and very nncomnion postoperative pulmonary com- 
plication, together -ivith a short revieAv of the literature, is presented. 
The two similar previouslj" reported eases are reported in abstract. 
In this ease the bilateral spontaneous collapse was due undoubtedly 
to ruptured emplysematous blebs. 

The treatment as outlined here is suggested for that ease where ex- 
pectant therapy or simple decompression is ineffective. The lipiodol 
is used as an irritant, causing a steiile plenritis with resultant closure 
of the rupture. 

In ad recorded cases the prognosis has been good, except where the 
etiologic factor has been tuberculosis or similar chronic pulmonary 
patholog3^ 
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pierced the muscles and extended towards the femur was a tongue some 4 inches 
by 1 inch by 1 inch. Spillage did not complicate this procedure. The pathologist 
reported a mother cyst with multiple daughter cysts within the excised tissue. 
The patient was again carefully followed for a period of five years. At his last 
visit the chest was again negative for disease, a complement fixation test was 
negative, and the site of operation was negative save for muscle hernia due to 
loss of fascia. Wassermann and Kline tests were negative also. The complement 
fixation test for echinococcus disease is negative if there is retention of hydatid 
fluid within the cyst walls since there will then be no circulating complement. 
This feature makes this test of less significance. Because of the reappearance 
within eighteen months and the fact that now after five years there is no reap- 
pearance of the lesion, it seems reasonablj' sure that the patient is disease free 
from Echinococcus granulosis. 


COMMENT 


This case has been reported because the experiences which we had 
point out the pitfalls in dealing with an entity uncommon in this 
country. The diagnosis was not considered and, after too short a 
follow-up iieriod, cure was reported, failures we believe to be of value 
and Avorth reporting. This ease calls attention to the fact, then, that 
any cystic mass may be eeliinoeoccic in origin. One does not exiDect 
the disease to ever attain even endemic proportions in this countrj’’ 
due to the rigid care in the abattoirs in both the acceptance of animals 
for food purposes and the disposal of the entrails and viscera during 
the processing of the meat. An interesting feature of both the initial 
lesion and the recurrent one is that each Avas a mother cyst Avith 
multiple daughter cysts, Aidiich is a contradiction to the reports by 
DeAV. He has stated that, Avhen the rupture- of a cyst occurs, second- 
ary cysts are simple cysts and rarely larger than hen's eggs. The 
initial cj^st Avas clearly not of secondary origin but must have been 
caused by a single infectHe seolex passing all barriers to reach the 
subcutaneous tissues of the thigh. The operatHe rupture caused 
spillage and secondary cysts, Aidiich, in this instance, does not conform 
to Deiv’s dictum, since it Avas again a mother Avith multiple daughter 
cysts and it recurred Avithin a period of eighteen months and had at- 
tained nearly the size of the initial cyst. If the original hiAmder had 
been present since infancy, certainly the operatiA'e interference caused 
the recurrent cyst to groAv at an inordinate rate. This makes one 
Avonder if the first lesion Avas not implanted some fcAv years before it 
was first noticed. It is not the desire to dispute so distinguished an 
authority as Doav, but Aidiere contrary findings are to be found they 
•should be so reported. 
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The aforemeatioiied cyst wall is selectively permeable, preventing the 
entrance of noxious materials which might kill the cysts. The daugh- 
ter cysts vary from rmclifferentiated cellular masses to those which 
contain nmli-dift'erentiated scolices. Dew believes that infestation 
occurs iii childhood in a majority of instances and thus the cyst is 
nearly as old as tlie patient. This extremely slow rate of growth is a 
feature not appreciated by most. 

The diagnosis is not difiScult where the condition is epidemic. In 
other localities, keeping the possibility of the infestation in mind is 
jjerhaps the most important point, since the features which differen- 
tiate it from other masses e3’’stic in tj^pe may then be considered. 
Laboratory aids are the x-ray and the complement fixation test of 
Fairley, in wliieh fresh hj^datid fluid from sterile sheep ej'sts is used 
as antigen. Formerly the intradez-mal test of Casoni and the pre- 
cipitin test of Flieg' and Lisbonne wei’e used, but with variable results. 

The treatment is en bloc excision when the site of the disease per- 
mits, exercising the greatest of care to prevent spillage into fresh 
wounds. When this procedure cannot be done, marsupialization and 
treatment of the cyst -wall .with formalin must be done. This method 
is to be avoided wherever possible since there ma,v be a draining sinus 
for months or j'ears. 

CASE REPORT 


Tlie patient ivas an Itaiian male, 48 years of age, who, becau.se of di.sJihe of 
dogs dating from childhood, had always avoided them. Three years before the 
initial admission, he had noticed a slowly growing fluctuant mass 10 by 13 by 
6 cni., nontender, on the lower outer aspect of the right thigh. When the skin over 
it became reddened, he sought medical advice and was admitted to the surgical 
service of the late Dr. John Spee.se in the Presbyterian Hospital. History and 
examination plus normal laboratory findings pointed to a diagno.sis of lipoma. 
The x-ray report was positive for a soft tissue tumor. In attempting to enucleate 
the tumor, the surgical resident broke through a cyst wall, at which time the 
true diagnosis wms made. There was spillage. The wall of the mother cyst wa.s 
completely excised and the wound carefully washed out with formalin solution. 
The wound healed without incident and the patient was discharged on May 20, 


1932. 

The pathologist reported echinococcus cyst with multiple daughter cyst.s. X-ra.V 
studies were made of lung and bone without finding lesions. He was given 
eriodio physical and laboratory examinations, including x-ray, for a period of 
'^■'^hteen mouths. Attempts at culture, as suggested by Dew,2 were made in three 
*^'bbits hut we were unable to transmit the disease in any instance. At the 
conclusion of this follow-up period. Dr. John Speeso and I3 reported the findings 
Ts .an apparent cure. 

The patient reappeared in May, 193 d, wjth a recurroneo at tlie .site of the 

' • 1 lesion As on previous admission, physical finding.s, .save a cystic lesion 

and laboratory studies were not helpful or .significant. Ho rras sub- 
to 8u'r<dcal e.xploration on May 22, lS)3y (by J. B. it.) and a careful on 
mittea lo » recurrent echinococcus cyst was carried out. The lesion in this 
bloc j from just above the level of the joint line on the outer aspect 

instance e. unward and inward spreading mu.scio bundles until it almost 

of the right mgn up' ^ The nronarHa„ 


tInVh upward ana -w o — uat 

ioted"the femoral shaft at its midportion. The proportion of tho 


cyst which 
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took advantage of the Folej'-Alcoek catheter { 21 ) and its counterpart, the 
two-way four-winged seif-retaining female catheter ( 22 ). This allowed a 
separate direct intake { 2 ) for constant irrigation. The intake, adjusted 
at three times the reservoir filling drip (3), assured a faster rate of blad- 
der than reservoir filling, klany other types of siphon-breaking devices, 
such as flutter valves, rubber and glass air traps, and various combina- 
tions of siphon and reservoir were tried. These attempts further to 
imitate the normal filling mechanism of the normal bladder by entirely 
eliminatmg the latent period were unsuccessful. 

The use of the self -retaining catheter not only made constant irriga- 
tion possible, but by internal fixation assured nninteiTupted and de- 
pendent bladder drainage at all times. Such internal fixation reduced 
urethral friction since the catheter was thus independent of body mo- 
tion. The coincident elimination of adhesive strapping facilitated 
drainage of any urethritis which might be present. By using a small 
catheter (No. 18 P.), urethritis and prostatitis were further reduced 
to a minimum. 

Our apparatus, modified from Monro’s as above described, operates 
as follows: Prom the two-liter flask (i), tlie irrigating fluid goes 
through the intravenous dropper (5) directly to the bladder as a con- 
stant intake. At the same time, fluid is dropping through the Murphy 
dropper (3) into the larger tube { 11 } to the reservoir bottle ( 4 ) at 
one-third the rate. This glass tube lead is loosely sleeved inside the 
larger tube to allow changing of the siphon height. In Fig. 1 the 
reservoir intake is shaded out to show that the apparatus may be fur- 
ther simplified by its omission. If omitted, the reservoir intake tube 
becomes strictly an air vent and manometer, and its caliber 4 to 5 mm. 
instead of 10 mm. This manometer tube ends directly through the 
rubber cork in the reservoir bottle (4). The outlet of the bottle is a 
glass tube (5), extending neai’ly to the bottom and having a partially 
fused end ( 6 ) between % and mm. This connects with the T-tube 
(7’) through 8 . The upper limb of the T-tube is the siphon ( 9 ) and 
the lateral limb is the bladder outlet from the main tube (10) of the 
catheter. Fluid rises in the reservoir or siphon-breaking sj'stem ( 6 , 5 , 
7, 8, 12 ) until it reaches bladder level, usually at 13, after which the 
iutravesicular pressure iniilds up gradually to the height of the siphon 
( 9 ). When fluid goes over the siphon bend, tripping the empt 3 'ing 
mechanism, it begins drawing fluid both from the reservoir system 
(6, 5, 7, 8, 12 ) and from the bladder simultaneously. The pull on this 
system goes through the partiall.v-fused end ( 6 ) wliose diameter is 
approximatelj' one-third that of the smallest constriction in the catheter 
and bladder outlet tubes. The speed of withdrawal of fluid from the 
bladder is greater than that from the reservoir system by several times.* 

squa^e'S'thelr’dtoeteT^” tubea is proportional to the 



A TIDAL IRRIGATOR*^ 

Edwlnt P. Yary, M.D., Flint, JIich. 

(J-'rom the Department of Surgery, University of Michigan, Ann Jrhor, Mich.) 

V^HILE using- Jlouro's- tidal irrigatoi- on paralytic bladders in the 
Department of Urology, we were impressed with the amount of 
nursing and intern care required to keep the apparatus fimctiouing 
properly. There appeared to be several undesirable features involved 
in the mechanics of it wliicli we felt might be corrected. It also seemed 
practical to modify its construction sufficiently to allow more forms of 
iirigation and to make proi’ision for cystometric studies without neces- 
sitating transportation to the clinic or the use of a second apparatus. 
Certain modifications of the Monro tidal irrigator were made which 
seemed to eliminate these difficulties. 

The rubber tubing and glass conirections of Monroes tidal irrigator 
were unstable. The^- easily became air-bound or kinked, resulting in 
disturbance or failure of siphonage. Adjustments of siphon and siphon- 
reservoir bottle height were difficult in adaptation to the changing needs 
of the patient from day to day. Consequently our irrigator^ wL con- 
structed on an adjustable and protective mounting as shown in Pio's. 

1 and 2. Rubber tubing was replaced with glass tubing so that stop- 
page by kurks and by becoming air-bound was eliminated. The result- 
ing transparency made it easy to cheek the patency and efficiency of the 
system at a glance. The siphon height could be changed by loosening 
the thumbscrew ( 13 ). Not only did this allow fine adjustment, but it 
facilitated changing of the siphon height by any attendant when the 
patient was able to sit up in a chair. The protective mounting, as 
shomr, has made breakage rare. In practice, the apparatus has been 
found to be quite foolproof and requires a minimum of care and com- 
prehension. 

Other disadvantages of the original irrigator which we sought to 
eliminate were the prolonged latent period and reflux. Between the 
time the siphon had broken, after emptying the bladder, and the time 
the level of fluid in the siphon and reservoir reached bladder level, 
drainage from the bladder was b.v gravit.v into the re.servoir bottle (I). 
This created a latent period during which no bladder irrigation took 
place. Consequently, no dilutent or bacteriostatic fluid entered the blad- 
der to match the ui-etoral output during that time. When irrigation did 
take place, the residual contaminated drainage in the tube leading from 
the catheter, was first refluxed back into the bladder ahead of the 
irrigating fluid. To reduce the latent period and prevent reflux, we 

ReccIvL'iI for piiblic.ntIon. .nil.v 26. 1939. 
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the capacity of the reservoir system may be several times less than 
that of the bladder and still empty after the bladder has emptied. 
As soon as the reservoir system is empty, air rushes into the siphon 
through 6, having a free communication with the outside through the 
reservoir intake tube or manometer and siphonage is interrupted. 
Residual urine may be found by measuring the fluid deposited in J 
by agitation of the catheter while suprapubic pressure is exerted imme- 
diatety after the siphon has broken. If the amount is significant, it 
means that the reservoir system is too small for the bladder capacity, 
and the easiest remedy is to make the fused end at 6 smaller. The 
height of the siphon, and therefore the capacity (and intravesicular 
pressure) in centimeters of water, may be varied to suit the particular 
stage or type of bladder as determined by cystometry. 



rig. 2. — ^Irrigator in use with patient in bed, and in chair, showing advantage of ad 
justable siphon level (case of cauda equina bladder with infection). 


All other forms of irrigation, except quick intermittent flushing, 
may be attained in the following manner; If constant siphonage is 
desired, with or without continuous irrigation, a clamp is placed on the 
rubber joint at 12, cutting out the siphon-brealung reservoir system. 
The height of the siphon is immaterial.® If gravity drainage is wanted, 
the reservoir bottle (4) is removed and the lower end of the T-tube at 
0 is connected to the waste bottle with a rubber tube. At present a 
clot trap is being constructed to be inserted at the lateral limb of the 
T-tube as it connects with the main tube to the catheter outlet so that 
it may be used routinely on postoperative patients. Emptying at low 
intravesicular pressure would be desirable so the siphon should be 
barely above bladder level. 
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where irrigation seemed desirable, until at present it is replacing all 
other forms of irrigation of cord bladders. In using tidal irrigation, 
it is difficult for ns to agree that this form of irrigation, simulating 
the emptying mechanism of a normal bladder as it does, has any 
effect of “education” tow’ard the desired, so-called normal reflex type 
of cord bladder with a small residual urine. We prefer to believe that 
it helps (a) to retard the retrograde progress of infection fi’oni the 
bladder through the pelvic to the irreteral and renal lymphatics to its 
usual conclusion, by reducing vesicular infection when present; (b) 
to ablate residual urine where high and thus tend to prevent infection 

List of Mateklvls foe One Irkigatok 

AI.\TERIALS 

1 piece of white pine, 52 indies by S indies by lYs indies 

1 piece of white pine, 26 indies by 4 indies by tndi by Yx mch 

2 pieces of birch, 12% inches by 1 inch by % inch 

1 piece of bar scrap iron for guard (see Fig. 1) 65 indies by % inch by % inch 

1 piece of bar scrap iron for bed hooks (3S) 24 indies by 1 inch by % inch 

1 piece iron rod for 2-liter flask holder (17) 36 inches by % inch 

2 2% inch by 2 inch flat-head stove bolts 

2 % inch by 4 incli round-head stove bolts 
5 % inch wing nuts (18, 13) 

0 14 inch square nuts 

5 14 inch iron washers 

1 flat-head stove bolt with sing nut and wasiier indi by 2% indies 

3 No. 8 1 inch flat-head iron screws, 11c gr. 

6 No. 10 1 inch round liead iron screws, 12c gr. 

30 No. 3 % inch round liead iron screws 09c gr. 

4 ft. electrician wire solder for glass-holding brackets (25) 

1 piece 1 inches by % inch by % inch brass or iron for bottle clamp (li) 

1 wooden metric ruler 80 cm. long split (34) 

Vs pint varnish 


GLASSWARE 

1 2-liter male aspirating bottle (1) 

1 T-tube 4 mm. (7) 

1 one-hole rubber stopper No. 3 

2 Hoffman damps (30) 

1 W drip bulb (3) 

1 Murphy drip (3) 

1 Y-eonnecting tube 

3 ft. 0.8 cm. glass tubing (11) or 1 cm, if reservoir intake is to be us 

- 70 cm. 4 mm. glass tubing (25 and 37) 

4 15 cm. glass tubing 

ft. 4 mm. glass tubing 
1 solid rubber stopper, No. 9 
1 100 c.c. specimen bottle (4) 

1 1-gailon jug (36) 

-0 cm. rubber tubing— IV 6 mm. 

6 8 ft. rubber tubing, red, 14 indi by Ys-x indi 

- glass connectors 3 indies by Y\a mch 


Carpenter labor 
Metal worker 
Painter 

Approximate labor cost 
Material cost 
Glassware costs 
Complete total cost 


9 lir. 
1 hr. 
% hr. 


$8.86 

3.48 

3.72 


$0.80 

0.15 

0.02 

0.20 

0.25 

0.09 

0.08 

0.03 

0.06 

0.03 

0.03 

0.10 

0.15 

0.15 

0.08 

1.44 

0.08 

$3.72 


$16.06 
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The bottle (-i) may be removed for cleaning by loosening the thmnb- 
sercw clamp (M). The rubber washer (15} is for dust-proofing the 
reservoir intake. The cork and U-tube (16) dust-proofs the two-liter 
bottle. The bottle rack (17) may be removed by loosening the tliumb- 
serews (18) for transporting the patient through low doors. The 
bottle is held to the rack (17) by a strong rubber band (19). The 
Hoffman clamps (20) adjust the rate and ratio of fluid intake into 
the two systems. The tube clamps are made of welding wire and tiie 
bottle rack of rod iron. The rest of the materials and dimensions 
and costs appear at the end of this paper. 

The apparatus is easily sterilized by running a 1:1,000 solution of 
mercury oxyc 3 'anide through the s.vstem with the eatlieter attached 
and placed in a convenient-sized basin for simultaneous sterilization. 
Distilled water or boric is used for tliorough rinsing. 

It is especiallj* valuable to reeheek b^* cystometry the progress or 
regression of paralj-sis so that the height of the siphon may be varied 
aecordinglj*. If the eapaeitj' is lessened, the height is increased; if in- 
creased, it is low’ered. Should paralj’sis regress to the desired normal 
reflex type of cord bladder with a low residual, and, if iirfectiou has 
been minimized, irrigation should be discontinued. Cystometry is ac- 
coraplislied by placing a hemostat at the rubber joint (12) cutting out 
the siphon. The partially fused end (6) is removed from tlie reservoir 
bottle to allow' full oscillations in the manometer. The direct intake 
(.2) is turned off and the centimeter ruler adjusted with its zero point 
at the level of the symphysis pubis. The T-tube is raised to tlie same 
zero point and the reservoir system filled until spill into the bladder is 
ready to occur. Since no graduated two-liter bottles are available at 
present, the bottle (1) must be replaced Avitli an ordinary 1,000 c.c. 
o'raduated Kelley flask to measure tJie fluid used. By letting in fluid 
at (2) at a constant, nioderatel.v fast drip, direct manometric readings 
may be taken in centimeters of w’ater in tube (11). usually after every 
additional 50 c.c. has run in. If a small manometric tube is used by 
eliminating the Murphy dropper intake, greater manometric excursions 
result and'" the readings become more accurate. To empty the bladder 
and measure accurately the amount withdrawn, a hemostat is placed 
at S and then the one removed from 12. The siphonage is measured in 


the w'aste bottle. , , 

Paralytic bladders have recently been recla.ssificd m detail by Me- 

r ellmi ® It is not within the scope of this paper to enter into the 
t ■ versv of irrigation vs. nonirrigation of cord bladder.s in the man- 
of the various forms or stages of this distre.ssing condition. At 
nreSt even the atonic bladder is being irrigated with sucee.ss. 

Snee its inception in June, 1937, the apparatus has been used off 
and on in University Hospital in the treatment of paralytic bladder.s 


•For a 


full discussion, see 



LOCALIZATION OP OCCULT LIVER ABSCESS DURING LAPA- 
ROTOMY UNDER PROCAINE INFILTRATION 
ANESTHESIA 

Edward S. Stafford, M.D., Baltimore, Md. 

(From the Department of Surgery, the Johns RopJcins University J 

T he classical symptoms and signs of liver abscess are sufficiently 
well Imown. Equally appreciated is the difficulty in locating an 
abscess in the liver. A small abscess may not be visible on the surface 
of the liver, nor can it be palpated with the exploring finger. Our 
experience ivith a recent ease treated in the Johns Hopkins Hospital 
may afford a means of localizing such small abscesses. 

CASE HISTORY 

S. AV. (Unit 156859), negro, male, 42 years of age, came to the hospital on Nov. 1, 
1938, complaining of weakness and pain in the lower right chest and upper right 
abdomen. He stated that his mother and one brother were known to have diabetes 
mellitus. Seven years previously an appendical abscess had been successfully 
treated. He also stated that during his naval service in the past war he was 
ashore in both South America and the West Indies. He dated the onset of his 
present illness to September, about eight weeks before admission, when he first 
noticed weakness, thirst, and frequency of urination. Three weeks before ad- 
mission he began to have pain in the lower right chest. During the past month 
he also noticed loss of appetite, fatigability, and loss of twenty pounds in weight. 

Physical examination on admission showed a large, muscular negro who was 
sweating profusely. His temperature was 100°; pulse, 76; respirations, 24; blood 
pressure, 124/80. Examination of the head, neck, and chest revealed no ab- 
normalities. The upper part of the abdomen was tender. There was muscle spasm 
m the right upper quadrant and an easily palpable, round mass which descended 
on respiration from beneath the costal margin. This was acutely tender. The 
remainder of the abdominal examination was negative. The diaphragm was not 
elevated on either side. Urinalj'sis showed a large amount of sugar, acetone, and 
diacetic acid. Examination of the blood revealed; hemoglobin, 66 per cent; 18,760 
leucocytes per cubic millimeter; 376 mg. per cent of glucose; carbon dioxide com- 
bining power, 51.3 volumes per cent; nonprotein-nitrogen 27 mg. per cent. Ex- 
amination of the stool failed to show parasites or amoebae. X-rays of the chest 
and abdomen were read as normal. The admission diagnosis was liver abscess, 
probably amoebic, and diabetes mellitus. 

fhe patient was immediately subjected to vigorous treatment for the control 
of the diabetes, and by the following morning his blood sugar had fallen to 251 
*og- per cent and there was no acetone or diacetic acid in the urine. At the same 
time his temperature had risen to 104°. The abdominal mass was somewhat more 
tender and it was felt that this might represent an acutely inflamed gall bladder 
on the point of perforation. For this reason an emergency operation was decided 
upon. A laparotomj- was done with local infiltration of procaine as the anesthetic 
ngont. A right rectus incision was made directly over the mass. This mass proved 
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ill certain types of bladders; (e) to keep the bladder musculature from 
distortion, contracture, or hypertrophy; (d) to add to the comfort of 
the patient; and (e) to facilitate nursing care. In other words, we 
prefer to look upon its fiuietion as that of any other form of physical 
therapy to a paralyzed muscle in helping to prevent deformity and 
preserve its relationship to as close to normal or physiologic as possible. 
The frequency of emptying, the intravesicular pressiu-e (controlled by 
height of siphon), and the solution used in irrigation then must be 
varied to suit the individual ty-pe of paralytic bladder and the type 
and degree of infection present. If the paralysis is temporary and the 
“infantile” (uninhibited*) type of cord bladder, or normal reflex with 
low residual urine is attained, the physical therapy of the iiwigator in 
the interim theoretically reduces the amount of irreparable damage 
to a minimum. 
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The patient was then followed in the Out-Patient Department. The finger did 
not lieal. An x-ray taken on March S, 1939, linally showed tiiat tliere was chronic 
osteomyelitis witli a large sequestrum in the proximal phalanx of the middle 
finger. This finger was amputated under cyclopropane anesthesia on March 31, 
1939. The patient’s last visit was on April 11, 1939, at which time the wound 
had healed and the patient was well. 

There are several interesting- points wliicli I wish to make in con- 
nection with this case. In the first place, the observation of localized 
tenderness over a small iutrahepatic abscess to my knowledge has 
not been described before. This observation can be made only when 
the operation is carried out under local infiltration anesthesia. Second, 
while numerous cases of liver abscess due to Priedlander's bacillus 
infection have been reported, the mortality has been high. It is a 
matter for speculation whether the successful outcome in this ease 
was due to prompt surgical drainage, or sulfapju-idine therapy, or 
both. Third, the high degree of infectivit}' of Priedlander’s bacillus 
is worth remarking upon, so that such infections will be treated ivith 
proper respect. Not only did this patient develop a deep finger and 
hand infection, with loss of the finger*, but also the house, officer in 
charge of the patient developed a severe throat infection with Pried- 
lander’s bacillus. Pollowiiig hospitalization and sulfapja-idine therap3’, 
his recovery was prompt and complete. 
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-%000. Atll r"!'’"®- P«tient was 
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day onward thet '®'“P®-ture being 100.^ InTr '”'“®diate fall in tem- 
on the seventh poloSlve”!^" uormal."°Tj,e’'lJ^“' Postoperative 

the thirteenth postopTratil t ^^'^''P.vridir.e therap - 
and the ]eucoc 3 de Tun "e-oglobin a hf^ Ascontinucd on 

cultures of the material draHiJ’lg^' fl" “-eteenth dll 

bacillus, and the patient was '^"""d were ne-ativ^ ' *tor operation, 
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He was discharged on Kov. ■’•> jpo*, ,,, " "'‘"'d’a daily, 

no insulin being necessarv -i i *7- ‘ • ' diabete.s was w<.n 
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Hunng the first week after leavi,.. , . 
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draining wound on his finger, the sHelliag had dimini't '’'iH a ^maU 

diabetes was under control without in.^ulin. The ahdn decidedly, and the 
draining and was eomnletel.v healed. ' ""’'ai "ound bad ceased 
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During the first twenty-four hours postoperatively, he responded fairly well 
and was able to take fluid by mouth. On examination he showed a third nerve 
palsy on the left side, although this pupil was smaller than before operation. 
In addition he had a left facial weakness of central type, weakness of the left 
arm and left leg with increased tendon reflexes on this side and a positive 
Babinski reflex. During the next twelve hours, he became more drowsy and 
his temperature rose to 102° F.; pulse, to 120; respirations, to 24. Tapping the 
wound failed to obtain either blood or fluid and one could feel a tense dura. 

He was again taken to the operating room and under local anesthesia the right 
side of the head was prepared for operation. A trephine opening was made in 
the right temporal region and clotted blood was encountered under the bone. This 
opening was enlarged and a hematoma approximately 3 cm. deep was found to 
extend anteriorly and laterally over the frontal lobe to the midline as ■well as 
uuderneath this portion of the brain. The middle meningeal artery could be seen 



. 1.-— X-ray taken postoperatively, showing the bony openings. The larger of the 

in right side where a decompression tvas made. Part of the line of fracture 

the frontal bone can also be seen. 


after evacuation of the clot. It had been torn at the foramen spinosum, but was 
not bleeding. The brain and dura expanded rapidly. In order to combat the 
cerebral edema, which was sure to follow, the dura was opened ■widely. Under- 
neath the dura was a small clot which had arisen from a laceration near the 
i-ip of the temporal lobe. This clot was removed, bleeding points on the dura 
were cauterized, and the wound was closed without drainage with fine silk. 

During the next twenty-four hours, he improved rapidly and responded well, 
the third day after this operation one could no longer detect weakness of 
the arm or log and the Babinski sign was negative. The third nerve palsy was 



A CASE OP BILATEBAL EXTBADDIUL HE.TOIiK.HAGE 
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A™ra™ Jii.::' T a •< 

that the lesion may be bilateralTt “ '«** the faet 

of rather rare occurrence in tlie ]ite ^ f “mentioned and apparently 
found in 504 nost mm-fa ^»teiature. LeCoiint and Aippelbacld 

iiu-ies, 101 eardnJritlS™ r: » “ “■ 

Sion of the brain and death • 1 oAi si^fficient size to cause compres- 

discnssing the h-eTtaem of L. l ' 

be bilateral, but in his 09 eases of ^1?’ 

apparently none that ir^ee bilateral Tf 

Verbrngghen 3 does not mention ^he p s ib Ih! 'Z'n T 
Pringle'* had, in a series nf aa e Possibiiit3 ■ On the other hand, 

found to have bilateral extraduranmn''^“l 

an incidence of 10 per cent \vhieh ‘'^Ses oi traumatic origin, 

of Avhether the bilateral occurrence is as rS'as^t ^ n' 
to be. It is well known that bilateral snb! • ! , thought 

frequent occurrence (Frazier^) Perhans "f ] '®“^tonia is of fairly 
bilateral extradural liLiorrhaie would be fn T / 
is with this in mind that thefollowing ease Is rTporte?'^”'”'^'" 

CASE REPORT 

E. B., colored, male, aged 33 years, was admitted mu xr . 

Hospital on Peb. 10, 1939, shortly before midnich Th w f Polyclinic 
his TSTfe was that a few hours before he had ron.o n as obtained from 

been struck with a brick and within a sliort tinmT'*/r’^^‘‘"‘."’^ 
examination he was found to bo in deep coma T> ^ *“Psed into coma. On 
respirations, 10; systolic blood pressure, 200. * Ther!^^'^- 

right forehead and blood coming from the nose. neniatoma over the 

else on physical examination. On neurologic examine tm''*? nothing 

any sort of painful stimulus. There was no deviation of 
pupa was larger than the right one. All four extremities 
of the superficial or tendon retlexo.s could be obtained Ti “accid. None 

to plantar stimulation. ''• *>° ^<=sPo»se 

He was taken to the operating room, where his head was slio.. 1 , 

iodine and alcohol, and both sides draped. A trenhino nnn •' 
the left temporal region. A clot appro.ximately .{ cm. 

under the skull. The incision and bony opening were onlnrgod''''^ ®''co™foi'‘-’d 
clot was found to extend anteriorly and upward to (ho midiine It 
and the middle meningeal artery, which had been torn across, was'^th 
by electrocoagulation as well .as some of its branches. tRq tho^ 

was controlled rvith hot normal .s.aline solution and cotton. The brain .an7Ts 
dural covering by this time had nearly tilled the space occupied by ihrbloml clm^ 

The remaining defect was tilled with normal saline .solution and the wound ua.-i 
closed without drainage, using silk throughout. ‘ '' 


Becelved for publication, August 25, 1535. 

■J20 



KUNKEL, JR. ; BILATERAL/ EXTRADURAL HEJIORRHAGB 


421 


During tlie first twenty-four hours postoperatively, he responded fairly well 
and was able to take fluid by mouth. On examination he showed a third nerve 
palsy on the left side, although this pupil was smaller than before operation. 
In addition he had a left facial weakness of central tj'pe, weakness of the left 
arm and left leg with increased tendon reflexes on this side and a positive 
Babinski reflex. During the next twelve hours, he became more drowsy and 
his temperature rose to 102° P.; pulse, to 120; respirations, to 24. Tapping the 
wound failed to obtain either blood or fluid and one could feel a tense dura. 

He was again taken to the operating room and under local anesthesia the right 
side of the head was prepared for operation. A trephine opening was made in 
the right temporal region and clotted blood was encountered under the bone. This 
opening was enlarged and a hematoma approximately 3 cm. deep was found to 
extend anteriorly and laterally over the frontal lobe to the midline as well as 
underneath this portion of the brain. The middle meningeal artery could be seen 



^■"TT^'ray taken postoperatively, showing the bony openings. The larger of the 
in P” . pSht side where a decompression was made. Part of the line of fracture 
1 tne irontal bone can also be seen. 


after evacuation of the clot. It had been torn at the foramen spinosum, but was 
hot bleeding. The brain and dura expanded rapidly. In order to combat the 
cerebral edema, which was sure to follow, the dura was opened ■widely. Under- 
neath the dura was a small clot which had arisen from a laceration near the 
‘ip of the temporal lobe. This clot was removed, bleeding points on the dura 
'vero cauterized, and the wound was closed without drainage with fine silk. 

During the next twenty-four hours, ho improved rapidly and responded -well, 
ihe third day after this operation one could no longer detect weakness of 
the arm or leg and the Babinski sign was negative. The third nerve palsy was 
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greatly improved. He was discharged oa Peb. 21, 1039, twelve days after ad- 
mission. At this time his neurologic examination was normal. He was seen 
again two months later, at which time he was free of symptoms and no abnormal- 
ities were detected. 

DISCUSSION 


The diagnosis in this case could be made rather easily and with some 
degree of eertaintj’- from the histoiy and the fact that the patient was 
deeplj’- nncouseioiis. The treatment followed was that advocated by 
Dandj^® Any temporizing as pointed out by Dandy in the way of 
x-rays, lumbar puncture, or iutravenous hj^pertoiiie fluids undoubtedly 
would have cost this patient his life. Although both sides of the head 
had been draped in ease a gross hemoi-rhage was not encountered on 
the left side (the left pupil was dilated), in retrospect it would have 
seemed better to have trephined the rigid side following the evacua- 
tion of the left hematoma, as the hemorrhage on this side could have 
been safely evacuated and arrested at that time. Howevei', as the dura 
on the left side had not expanded to tlie skull, it seemed better at the 
time to let well enough alone. The subsequent development of a left 
hemiplegia, stupor, and a rising temperature made an exploration on 
the right side imperative at the end of thirty -six hours. Again, any 
other postoperative therapy in the way of dehydration or lumbar punc- 
ture would undoubtedly have done more harm than good. The small 
subdural clot found with the second hematoma was probably of little 
significance. A decompression was carried out in order to relieve any 
cerebral edema which seemed certain to follow tlie trauma and com- 
pression to which the brain bad alreacl.v been subjected. 

lu summary, a ease of bilateral traumatic liemorrliage sueeessfnlly 
treated b.r the operative removal and tlie ai-rest of the hemorrhage 
and hv a right subtemporal decompression lias been cleseribecl. It is 
emphasized that proeednre.s, such as hnnbar puncture, intravenous 
therapy, and x-rays, in any ca.se of suspected extradural liemorrliage 
may be not only actually harmful in themselves but are also frequently 
the cause of the loss of valuable time in the evacuation of tlie lienia- 
toma and the arrest of the hemorrhage. 
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Editorial 


The Care of the Urinary Bladder After Operation 

T here is no organ in the body which so often plays the nnhappy 
role of the innocent bystander who was accidentally injured as does 
the urinary bladder in the course of operations upon other unrelated 
organs. I refer, not to direct surgical ti’auma at the time of operation, 
but to the effects of neglected or mistreated postoperative retention of 
the ni'ine. This complication is espeeiallj’ frequent after ojoerations 
Avhieh confine the patieiit to bed. It is often described as “reflex,” but 
it is aetuallj' due to a combination of three factors. First, many pa- 
tients are unable to urinate in the horizontal position even when in good 
health. Second is the role of pain in patients with incisions in the ab- 
dominal wall or perineum. In such cases, contraction of the voluntaiy 
muscles of urination is painful, and hence more or less subconsciously 
avoided. Third is the effect of di-ugs. This may take the form of tem- 
porary residual paralysis after spinal anesthesia, but usually it is due 
to the administration of opiates which may tighten the internal sphincter 
or make the patient unaware of fullness of the bladder until it is ovei’- 
stretched; antispasmodics may lessen the eonti'aetility of the detrusor 
muscle, especially if opiates are given at the same time. 

Some surgeons are loath to have their patients catheterized until pro- 
longed, painful distention of the bladder has rendered the situation in- 
tolerable. They maintain that avoidance of catlieterization is avoidance 
of infection and remain blissfully unaware of the havoc that prolonged 
painful distention of the bladder ordinarih^ produces, especially when 
supplemented by the patient ’s futile efforts to void. As Cabot long ago 
pointed out, pi-olonged distention of the bladder injures it and makes 
it a ready victim of infection. Experimentally, ' such distention causes 
mucosal and submucosal hemondiages and tlius produces devitalized tis- 
sue wMeh is an ideal cultux’c medium for bacteria. Unfortunately, to 
this situation is added loss of tone by tlie detrusor as the dii’ect result 
of the same injuiy. This has long been evident from the experience of 
patients with liitherto symptomless ob.struetion at tlie vesical neck who, 
either because of indulgence in alcohol or because of a long ride in an 
automobile, hold their urine too long, are then unable to let it go, and 
develop pei’sistent retention. This crude clinical observation has re- 
cently been jiroved experimentally in a striking manner by Kirwin and 
Hawes. They had six ambulatory young men entirel.v free from lesions 
of the urinary tract hold their urine as long as possible. After tliej^ had 
finally voided, they were catheterized. All had residual urine, which 
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greatly improved. He was discharged on Feb. 21, 1039, twelve days after ad- 
mission. At this time his neurologic ex.aminatiou was normal. He was seen 
again two months later, at which time he was free of symptoms and no abnormal- 
ities were detected. 

DISCUSStOX 

Tile diagnosis in tliis case could be made ratliex’ easily and with some 
degxee of certainty from the history and the fact that the patient was 
deeply unconscious. The treatment followed was that advocated by 
Dandy.o Any temporizing as pointed out by Dandy in the way of 
A-rays, lumbar puncture, or intravenous hi’pertonic fluids undoubtedly 
ivould have cost this patient his life. Although both sides of the head 
had been draped in ease a gross hemorrhage was not encountered on 
the left side (the left pupil was dilated), in retrospect it would have 
seemed better to have trephined the I’ight side folloiving the evacua- 
tion of the left hematoma, as the hemorrhage on this side could have 
been safely evacuated and arrested at tliat time. However, as the dura 
on the left side had not expanded to the skull, it seemed better at the 
time to let well enough alone. The subsequent development of a left 
hemiplegia, stupor, and a rising temperature made an exploration on 
the right side imperative at the end of thirty-six hours. Again, any 
other postoperative therapy in the way of dehydration or lumbar punc- 
ture would undoubtedly have done more harm than good. The small 
subdural clot found with the second hematoma was probably of little 
significance. A decompression was carried out in order to relieve any 
eerebi’al edema which seemed certain to follow the trauma and com- 
pression to which the brain had already been subjected. 

In summary, a ease of bilateral traumatic hemorrhage successfully 
treated by the operative removal and the arrest of the hemorrhage 
and by a right subtemporal decompression has been described. It is 
emphasized that procedures, such as lumbar puncture, intravenous 
therapy, and x-rays, in any ease of suspected extradural hemorrhage 
may be not only actually harmful in themselves but are also frequently 
the cause of the loss of valuable time in the evacuation of the hema- 
toma and the arrest of the hemorrhage. 
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empty bottle beneath the bed. Thus the bladder is kept empty, avoid- 
ing both trauma and stagnation of urine, and it can be irrigated by re- 
leasing a clamp. This obviates the contamination ivliich is inevitably 
introduced from without when unsterile equipment is used or when the 
catheter is irrigated by hand by any but the most skilled assistants. 
Stalker and Schulte have recently shown that infection with the inlying 
catheter in postoperative patients may be obviated in one-half and mini- 
mized in the other half of patients with inlying catheters by giving 5 gr. 
of sulfanilamide three times daily, producing a concentration of 25 mg. 
of sulfanilamide per 100 c.e. of urine. 

Manj^ surgeons will follow such a regime only to undo its good effects 
by premature removal of the catheter, or bj"- forgetting the bladder as 
soon as the catheter is out. It should be left in place until the patient 
is gaining strength and is able to move about freely in bed. After the 
catheter has been removed, the residual urine should be measured in 
ten to twelve hours, or less if the patient experiences . any discomfort, 
since overdistention of the bladder may prove troublesome even at tliis 
time. If the residual exceeds 75 to 100 c.e. or if urination is difficult, the 
catheter should be reinserted and removed every day until residual urine 
is absent and urination is easy. 

If the bladder is emptied completely and spontaneously, the residual 
should again be measui’ed in twenty-four hours to make certain that the 
ability to empty it has been retained. This is especially important in 
the elderly male who may have had a low-grade obstruction at the 
vesical neck with neither palpable enlargement of the prostate nor 
symptoms; this situation occurs not infrequently with contracture of 
the vesical neck or enlargement of the median lobe when the detrusor 
is hypertrophied. Such a patient may respond to any stress or strain 
with a retention of urine which, if at all neglected, will become perma- 
nent and necessitate operation. 

A few patients ivho do not empty the bladder completely after re- 
moval of the catheter may' be aided to do so by the administi’ation of 
pilocai’pine or meeholyl (to stimulate the detrusor through the para- 
sympathetics) and by being taught to void as much as possible, rest a 
moment or two, and then repeat the effort one or more times. 

If residual urine pei’sists despite these measures after the patient is 
out of bed, ej'^stoseopj^ is clearly' indicated to determine the cause. It 
should be done by' one qualified to recognize minor obstructions in 
either sex. 

The regime outlined above is a simple one, but its meticulous applica- 
tion will save both patient and surgeon a very great deal of worry' and 
discomfort and will shorten many' a convalescence. As much more could 
be said about the management of neurogenic vesical dysfunction (or 
cord bladder if you prefer). Suffice it to say here that, in those dys- 
functions due to injury of tlie spinal cord, an attempt should be made 
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ranged from 70 to 365 e.c., with an average of 170 c.c. Remembering 
that these were robust, arahuktoiy men, it is easy to understand the 
frequency of urinary retention in sick postoperative patients who must 
void lying down despite painful incisions and the inhibitory effects of 
drugs. 

The situation may be depicted thus; 

Trauma 

(devitalized tissue) 

\ 

Overdistention Infection 

\ 

Loss of tone 

(I’esidual urine) 

This luifortunate situation is readilj’' prevented (but much less I'eadily 
cured once it has appeared) by proper attention to tJie bladder follow- 
ing operation. Account must be taken of the fluid intake. A patient 
who receives 3,000 c.c. of fluid per day will ordinarily put out at least 
one-half that same amount of urine. Since the average bladder wiU be 
painfully distended by about 500 e.c. of uriire, tlie bladder must be 
emptied at least tlu'ee, and often four, times daily to avoid overstretch- 
ing. Also, fluids given intravenously may accumulate very rapidly in 
the bladder, at the rate of 500 e.c. an hour, or even more. Yet many a 
surgeon rvill order a liter of fluid intravenously immediately after opera- 
tion, caution the house staff and niu’ses against catheterization unless 
absolutely unavoidable, and write an order to “catheterize every eight 
hoiu's if necessary. ’ ’ An hour later the bladder is full ; but, if the order 
is taken literally, seven hours ulll elapse before relief comes unless some- 
one intervenes. Infection follows catheterization; the poor, irrnocent 
catheter (and the intern or nurse who wielded it) gets the blame which 
obviorrsly attaches to the surgeon wlio, in the rvords of Cabot, “jrre- 
pared the soil.” Ne.xt time, he is even more determined to avoid 
catheterization. 

Everyone is familiar with the dodges used to evoke iii’ination, such as 
pouring warm water over the genitals or hand, applying a hot-^vater bag 
to the suprapubic area, running water within fhe patient’s hearing, etc. 
These are not objectionable in themselves, and not infrequently are fol- 
lowed by micturition. They should be used only until distention i)e- 
eomes mildly uncomfortable without being painful, when a catheter 
should at once be employed. The gentle, aseptic passage of n .snial! (Xo, 

14 French), wcli-lubilcatcd, .soft rubber catfieler does no harm unless 
the bladder has been previously damaged. If catheterization has to bo 
repeated more than once oi' twice, the catheter .shoizid lie tieij in and 
connected through one arm of a sterile glass Y-t iibe and nibbei- tubing 
to a sterile reservoir hung at the bed.side and containing sterile fluid 
(either water or a mild antiseptic) ; the othes aim goes to a sterile 
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THE SURGICAL TREATjUENT OP GASTRIC AND 
DUODENAL ULCER 

Robert Zollinger, M.D., Boston, j\Iass. 

(From the Surgical Service of the Peter Bent Brigham Eosgital and the Depart- 
ment of Surgery of the Earvard Medical School) 

W/HILE there has been little recent advance in determining the 
’ ’ cause of nicer of the stomach or duodenum, there has developed 
during the last few years a better correlation of medical and surgical 
thought resulting in a more uniform ti’eatment of the disease. Close 
cooperation now exists among internist, surgeon, and roentgenologist, 
both for diagnosis as well as treatment and subsequent care of the 
patient. 

In contrast to fifteen years ago when over one-half of the patients 
with ulcer were treated by surgical measures, surgei'y is now confined 
to those instances in Avhieh complications occur during medical treat- 
ment. This then limits the number of surgically treated cases to 5 to 
10 per cent of duodenal ulcers and approximately 20 per cent of gastric 
ulcers.^’ liVith improving methods of medical treatment, such as 
aluminum hydroxide therapy, the number of patients requiring surgery 
may be even further decreased. 

At present it is generally agreed that the indications for surgery in 
the treatment of ulcer should be limited to perforation, p 3 dorie obstruc- 
tion, certain instances of profuse hemorrhage, intractable pain not con- 
trolled bj'^ medical treatment, and a suspicion of malignanc.v. Although 
these general indications are widelj" accepted, there is still a diversitj’- 
of opinion as to the tj^pe of operation which should be carried out and, 
except for perforation, the time when it should be performed. An at- 
tempt will be made to summarize the trend of surgical opinion over the 
five-year period, 1934-1938. in regard to the treatment of gastric and 
duodenal ulcers bj' reviewing the various methods of surgical treatment 
emplojmd and evaluating their results. 

PERFORATION 

There is usuallj- little diffieultj’ in the diagnosis of acute perforation. 
To the classical symptoms of acute epigastric pain, boardlike rigidity, 
localized epigastric tenderness with the usual concomitant general sjmip- 
toms, such as increased pulse lute, nausea, perhaps vomiting, etc., may 
be added the obliteration of liver dullness due to free gas under the 
diaphragm and referred shoulder girdle pain from stimulation of the 
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first to empty the bladder by the Crede maneuver sufficiently often to 
prevent overdistention. If this fails or is impractical, an inljdng catheter 
with an irrigator, such as that of Munro and Halm, permitting tidal 
irrigation, should be used, since this is a very satisfactory means of 
minimizing or preventing damage to the urinaiy tract. If, after im- 
provement of the spinal cord is complete, it becomes evident that tlie 
innervation of the bladder is permanently destroyed, ej-stostomy should 
be done, since it is much easier to maintain than an inlying catheter and 
is free from the risk of periurethritis, prostatitis, and epididymitis. 
Should recovery of the cord then occur unexpectedly, the bladder has 
been preserved intact and will resume its function if the tube is removed. 
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There is no general agreement as to the tjT)e of anesthesia which should 
he used or to the superiority of any one type. However, local infiltra- 
tion anesthesia is usually unsatisfactoi'y because of the general distress 
of the patient and the marked abdominal rigidity. It is our custom to 
administer nitrous oxide-oxygen and ether. Pallis favors spinal anes- 
thesia because he found a greatly reduced mortality rate in a series of 
cases in which spinal anesthesia was used in contrast to a second group 
in which general anesthesia wms used. But each surgeon should use the 
anesthesia to which he is most accustomed. 

Perforation is the one complication of gastric or duodenal ulcer in 
which immediate surgery is unquestioned. There are, however, various 
opinions concerning the technique of closing the perforation, the inclu- 
sion of additional surgical procedures, and the advisability of drainage. 

A variet}’ of incisions has been advocated for exposure of an 
acute perforation. Amendola deseidbes an easy approach, a small 
incision starting about one inch below the xiphoid and extending down- 
ward parallel to the costal margin fpr a distance of about three and 
one-half inches. He cites the several advantages of this exposure to he 
as folloivs : straining under anesthesia does not intex'fere with the expo- 
sure; bleeding is minimal; greater exposui'e can easily he obtained by 
extension at either end; direct exposui-e of the site of perforation is 
attained in about 95 per cent of the eases, about the proportion which 
occurs in the first part of the duodenum on its anterior-superior surface ; 
subsequent hernia is less likely because the liver protects the undersur- 
face of the woimd; this small incision can be easily closed and another 
made if the diagnosis should prove incorrect ; the incidence of pulmonary 
complications is reduced because full respiratory excursion can be made 
without pain ; and finally, it is possible to get patients out of bed sooner 
than the use of the usual liberal niidline or right rectus incision permits. 
Although the approach described by Amendola is satisfactory, the inci- 
sion must be large enough to permit adequate inspection of the duodenum 
imd stomach to rule out the possibility of a second perforation. Regard- 
less of how obvious the perforation may be, James and Matheson have em- 
phasized the possibility of a coexistent second perforation. Schilling, of 
Oslo, advocates a primary incision in the right iliac fossa as well as the 
usual incision for closure of the perforation. A lavage is eaiuded out 
through both incisions followed by closure without drainage. "With this 
procedure he is able to repoi’t a mortality rate of 2.8 per cent where 
operation is performed within six horn’s of the time of perforation and 
7.4 per cent -when performed wdthin twelve hours. The general adoption 
of this procedure rvould seem undesirable since its use might cause a 
spread of infection. 

To prove the presence of air wdthin the peritoneal cavity, it is helpful 
to fill the wound wdth saline solution and note the presence of air bubbles 
ut the time of opening tlie peritoneal cavity. There is general agreement 
W the literature that as much as possible of the intraperitoneal fluid and 
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])iuenic nerve. Help fill diagnostie information may also be obtained 
by a roentgenogram taken with the patient upright to demon.strate free 
ail under the diaphragm. S. K. Johnson in thi.s way found evidence 
of pneumoperitoneum in S3 per cent of forty-two eases. Paine and 
Riglev have demonstrated from experimental observations that as little 
as f) e.e. of air within the peritoneal cavity can be shown by x-ray. It 
should be remembered, liowever, tliat pneumoperitoneum does not always 
occur and there) ore the surgeon should not necessarily I’efrain from 
operating in its absence. ^Moreover, unless a roentgenogram can be 
taken immediately, operation should not bo delayed to prove or disprove 
tlie presence of a imenmoperitonenm, since it lias been so clearlj^ shomi 
that tlie mortality laitc rise.s in almost direct proportion to the length of 
time elapsing between jierforation and time of closure. Singer has de- 
scribed the syndrome of intermittent perforation. 

Perforation oeeurs mo.st frequently in men between 30 and 50 years 
of ago.-’' However, all ages from infancy to 82 years are recorded in the 
literature, the latter Iicing a case of perforated gastric ulcer reported by 
Sandell. The proponderaneo of perforatioms occurring in males is 
further emphasized by the report of Eliason and Ebclhig of sevonty-fonr 
perforations in which only one oecnrrcd in a woman. 

Probstein, Gray, and Wiiceler observe a high diastase in those occa- 
sional ulcers which perforate posteriorly into the pancreas. From this 
they eonclude tliat a low diastase determination rides out acute pan- 
creatitis as ivell as a iierforation involving tlie pancreas as the cause of 
the acute abdominal symptoms. 

The preoperative preparation of the patient is often as important as 
the technical steps of closure, especially in late perforation. As for any 
acute abdominal emergency, the fluid balance must be properly adjusted 
by the administration of parenteral saline and dextrose given preferably 
by vein. Also, it is desirable to insert a nasal tube and institute constant 
gastric suction as soon as possible. This empties the stomach and pre- 
vents or limits the further escape of gastric or duodenal contents into 
the peritoneal cavity until tlie perforation is closed. Moreover, vomiting 
dui-ing or after operation is avoided by maintaining the suction until the 
edema about the pylorus has subsided and patency is re-established. The 
use of constant gastric suction is probably the most important addition 
to the treatment of gastric eases in the last five yeai-s. 

Nisbet calls attention to Baker’s suggestion of administering methyl- 
ene blue by mouth just before operation. Two or three oiuices of a 2 per 
cent methidene blue solution are given orally after tlie preoperative niecb- 
eation and before the patient enters the operating room. The escape of 
the dye through the perforation aids, he believes, in its localization, 
thereby saving time and eliminating a good deal of manipulation. At the 
same time it helps to define the size of the perforation. Moreover in 
some instances the staining by the dye may settle the question as to 
whether or not the hole has already been sufficiently well sealed off. 
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resection may be a ppor choice of operation because it does not guai'antee 
the patient against recnrrent ulceration of the duodenum. 

Opinion coircerning the advisability of drainage folloAving closure of 
the perforation is about ecjually divided. There are those on the one hand 
Avho believe drainage is a lifesaving procedure and those on the other 
who believe that it not only is unnecessary but adds definitely to the 
mortality rate. Eliason and North, for example, advocate drainage 
routinely at the site of perforation. They bring- the drain out through 
a stab wound and place a second drain laterally betAveeii the liver and 
diaplu-agm if there is contaminatioix at this site. In addition a supra- 
pixbic drain may be inserted. It is their impression that the lives saved 
by drainage outweigh the damage it may do. Thej’’ were able to grow 
bacteria in 80 per cent of the cases in which a culture Avas taken. Fallis 
likeAvise recommends routine drainage since the principal cause of death 
from perforation is peritonitis, and believes that it may be a lifesaA'ing 
procedure. Morrison advocates drainage and emplo 3 ''ed it in 178 out 
of 200 cases. On the other hand, McCreeiy, SaUick, Trout, and others 
believe that drainage is unnecessary. Certainlj’’ this problem cannot 
be solved by an analysis of the mortality figures of the tAvo schools of 
thought, since in each instance these range from approximately 10 to 
22 per cent. It avouIcI seem that drainage may be safely omitted in 
early perforation AA'hen there is little eA'idence of gross contamination 
of the peritoneal cavity. Drainage is advisable in late perforation or in 
the preseiree of extenshm soiling from the escape of gastrointestinal 
contents into the peritoneal cavitA'. 

The management of late eases of perforation demands special attention. 
Occasionally in patients in extremelj' poor condition Avho seek relief 
tAventy-four or more hours after perforation, better results may be ob- 
tained ly attempting to restore eleetrolj'te balance and bj’- maintaining 
constant gastric suction. Under this treatment the perforation maj'- seal 
off and recovery maj- folloAv despite Ardiat at first appeared to be a hope- 
less outlook, 

Ei'om a series of experiments in animals Bergh, BoAvers, and "Wan- 
gensteen are able to shoAV a mortality rate of 86.7 per cent from 
peritonitis Avhen a stomach contaiumg food is perforated compared 
to 6,9 per cent for an emptj- stomach. These experimental obsei-A'a- 
tions are consisteirt Avith the clinical findings. Purthermore, they 
report a mortality of 81.2 per cent for experimental perforation 
of the duodenum in fasting animals in eoirtrast to onty 6.9 per cent 
mortality for similar gastric perforations. Since ferv organisms are 
present in the duodenum of fasting animals, the .high inortalitj- must 
ho associated Avith injurious effects produced b\- bile and pancreatic 
juice. Tliis confirms the finding of Blalock that gastric juice is le.ss harm- 
ful than duodenal juice. He finds in slud.ving the effect of the escape of 
large amounts of bile, pancreatic, gastric, aird duodenal juices into the 
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pnrlielcs of i’ooil sliould ho reniovod by ;i.s[)]'ration. It is desirable, more- 
over, to avoid iiijiii'iiif' the already insulted serosa 1 ) 3 ' the introduction 
of loo many i)aeks into the peritoneal cavity-. 

A wide diversity' of opinion exists as to the pro[)er managcnient of the 
])erforation itself. The niajorit.v of surgeons believe that the less done 
the better and that no more than simple closure of the [)erforation sliould 
1)0 carried out. The recent literature clearl.v indicates that in the past 
there has been too much fcjir of obstructing the p.vlorus following closure 
alone. With the use of cmistant gastric suction it is now apparent that 
troublesome acute postoperative obstructio/i of the pj'lorus is infre- 
(luentl.v encountered despite the fact that at the time of opei'ation the 
duodenum Jiui.v appear to be occluded. Graham^ prefers to close the 
])erforation with three chromic catgut sutures, one introduced at its up- 
l>er margin, one in the middle, and one at the lower margin. These are 
tied loosely over a tag of omentum or a free omental graft. The use of 
omentum in sealing oft’ the perforation has been widely adopted. Gatch 
and Owen advocate an c.veellent method of closure, using normal flexible 
gastric and duodenal wall well be.vond the site of induration. They rec- 
ommend that several silk sutures be introduced into the gastric wall 
about one or two inches proximal to the p.vlorus and well distal to the 
ulcer in the duodenum, where a firm hold can be obtained in relatively 
normal intestinal luuseularis. None of the sutures is tied until all have 
been properlj’ placed. The suture line must seal off both above and below 
the point of perforation, and in addition the omentum ma.v be anchored 
up over the suture line. It is not neeessar.v to close the perforation with 
two or three laj'ers of sutures. However, this method cannot be used to 
close perforations eomi)lieatcd b.v supraduodenal abscesses. Despite the 
fact that this tcchnifpie would appear to occlude the duodenum com- 
pletely, such ]]as not been proved to be tlie case. In only one patient in 
twenty was it necessary to perform a jjoslerior gastroenterostomy later. 

The general opinion in this countiy is tliat in the great majority of 
eases the addition of any procedure to that of simple closure in the long 
run will raise tlie mortality rate. Certain foreign surgeons, however, ad- 
vocate radical resection for perforation. J udin, of Russia, for example, 
recommends resection in young persons aj)cl emplo.vs conservative opera- 
tions only in the elderly or in those with advanced peritonitis. The Bill- 
roth I type of resection is nsuallj' the choice, with a few instances of the 
Polya-BaJfour tj'pe of gastrojejunal anastomosis. He reports 331 resec- 
tions for perforated ulcer, with a mortalitj' of 7.8 per cent. It is often 
difScuIt to evaluate majij' of these mortalit.r figures because only in the 
o-ood risk patient with a veiy short duration of pei-foration are the more 
radical procedures clone. Otlier sporadic reports advocate resection for 
uerforation For a time at tlie Peter Bent Brigham Hospital this prin- 
^ • le was tried but it was soon found that the mortality rate did not 
justify the procedure. Furthermore, a simple pylorectomy or Billroth 1 
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X-ray. Benedict also emphasizes the value of gastroscopy in many cases 
of gastrointestinal hemorrhage. 

Surgeons ivriting on the problem of the treatment of gastric or duode- 
nal hemorrhage from ulcer invariably make a plea that the}^ be consulted 
early and that the responsibility of deciding upon surgical therapy be 
divided equallj' between the sui'geon and internist at the onset of the 
hemorrhage. By such cooperation it is hoped that a better decision as to 
the time for surgerj% if it is indicated, can be made and that surgery will 
not be considered a final gesture to be employed only after the failure of 
medical treatment. 

It has been repeatedly emphasized that surgery as a late treatment 
for the exsanguinated patient carries a high mortality, usually more 
than 30 per cent.-® In the Peter Bent Brigham Hospital, Emery and 
Monroe conclude that the late results of surgical procedures in the 
treatment of hemorrhage are about the same as those following ex- 
acting medical treatment. Thej'^ find the incidence of hemorrhage after 
all types of operations for a variety of indications, including hemorrhage, 
to be 17.4 per cent as compared to 19.3 per cent for a similar group after 
medical treatment alone. 

Many writers point out that the mortality rate from bleeding is very 
low in youth and eai'ly middle age, but that it rises abruptly after the 
age of 45 years. Jankelson and Segal report a mortality rate of 5 per 
cent beloAv the age of 40 years and 15 per cent above that age. Allen® 
states that duodenal ulcer treated conservatively rarely causes fatal 
bleeding under 50 years of age, but at the hlassachusetts General Hos- 
pital there was a mortality of 33 per cent in patients over 50. Conse- 
quently, the teaching is becoming more widespread that bleeding from 
gastric or duodenal ulcer in patients be 3 ’ond middle age is a much more 
serious complication than it is in the younger group and that early 
surgery must be considered if the inevitable high mortalitj’" rate is to 
be lowered. 

That there exists an optimum time for surgeiw after the onset of bleed- 
ing and that surgery delajmd bej'ond this point will result in a much 
higher mortality rate, regardless of the amount of blood given by trans- 
fusion, seems well established.®® In patients seen forty-eight hours or 
longer after the initial massive hemorrhage, it is well to delaj' operation 
until recovery is complete. Massh'e gastric hemorrhage is not uncom- 
mon in women with an acute lesion of the mucous membrane, but 
unless there has heen a previous history of ulcer, surgery is withheld. 
In j’oung persons simgerj- may be withheld to see if, under medical 
treatment, the ulcer crater will entirely heal and the patient will re- 
main symptom free. Otherwise, resection is, as a rule, wise after the 
patient has recovered from the acute blood loss. Surgeiy is indicated 
in patients having recurrent hemorrhage on adequate medical treat- 
ment regardless of age, since it has been emphasized that there is an 
abrupt rise in mortality following the second hemorrhage.®® 
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peiitonctil cavity tliat infected ])ancroalic juiec or a mixture of bile and 
pancicatie juice is more Ictlial than any single juice, particulai’ly if it is 
sterile. 

llie late results follo^^'iIlg operation for i^erforation are reported by 
various authors. Cable finds only 19.5 per cent of the eases which could 
he classed as good or excellent six months to tlirce and 02 ie-half years 
after simple closure. Lewisohn®* reports a I’ecurrence of s,vmptonis in 39 
per cent of his cases and emphasizes the apparent fallacy of the rather 
widespread belief that perforation cures the ulcer. Guthrie and Sharer, 
however, find that 95 per cent of their eases followed after simple closure 
of a perforation remained well, and tlie 3 ^ believe that perforation acts to 
some extent like cauterization. Eliason and Thigpen find S6.4 per cent 
symptom free after siniplo closure and 76.2 per cent after closure and 
posterior gastroenterostomj' 

In the Peter Bent Brigham Hospital the patients with pei'forated 
ulcer receive strict medical treatment after operation and are maintained 
on this regimen for an indefinite period. It is indeed dangerous to imply 
to a patient that, since perforation has occurred, there is little need to 
worry about subsequent trouble frojn the ulcer. 

HEMORRHAGE 

The treatment of the complication of hemorrhage is far from uniform 
in regard to the advisability of surgeiy, the type of surgical procedure, 
and the best time for its performance. Goldman^^ and othei’s emphasize 
the fact tliat too maziy ph.vsiciaus believe gross hemorrhage from an 
idcer is rarelj' fatal and adopt a policj- of watchful waiting. The danger 
inherent in tliis point of view is demonstrated by the mortality of 15 per 
cent in his series of 349 cases. Janlmlson and Segal report a mortality 
of 10.5 per cent in 200 massive hemorrhages. It is apparent from a 
stud 3 ^ of the literature that a definite percentage, ranging from 5 to 15 
per cent, of cases of juassive hemorrhage associated with ulcer teiminates 
fatall}’' in the hospital. 

Various methods of medical treatment are recojnmended, usually based 
on bed rest, starvation, and sedation. However, Meulengraeht advocates 
early feeding and on this basis reports the low mortality of 1.3 per cent in 
36S consecutive eases. Satisfactory results are reported following the 
administratiozi of ahnninnm hydroxide by nasal tube, as described by 
Woldman. However, it is too early to evaluate the effectiveness of the 
Meulengraeht diet or the aluminum hydroxide method in lowering the 
number of bleedmg eases which require surgery. 

Scliindler believes tliat gross hemorrhage is one of the most important 
indications for g•astroscop3^ As soon as possible after the patient has 
recovered sufficiently, x-ra3' examination and gastroscopy should be car- 
ried out. B3' gastroscop3" tlie source of the hemorrhage 11103' be revealed, 
such as that from tiny hemorrhagic erosions, small ulcerations in hyper- 
trophic ulcerative gastritis, and similar lesions which are not shown by 
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In t]io preparation of these palieuts for surgery, adecpuite blood should 
be available for transfusion. As much as 3,600 c.c. o£ blood has been 
given by tiie drip 7ncthod over a j)ei’iod of five days previous to the time 
of reseetion.'s It is genei-ally accepted tiiat intravenous fluid should not 
be given because of the danger of increasing the blood pressure and 
initiating furtiicr bleeding. Such flviid as is necessary, other than blood, 
is given by hypodennoclysis to be taken up as needed. Blood trans- 
fusions should bo given following the fall of the blood pressure to at 
least 70 mm. of mercury. There is no evidence that the giving of calcium 
and tlie various throinboplastie substances has any effect on the hemoi’- 
rhage. 

A Levine tube may be passed into the stomach by the nasal route, and 
tbe stomach may be emptied of its contents. Some believe that this is 
dangerous and may initiate further bleeding; also tliat the administra- 
tion of epinephrine or astringents by stomach tube is without effect when 
the hcmovvhage is se\'ere.’‘= The proponents of constant gastric suction 
believe that by aspirating saliva, gastric juice, and blood clot the stomach 
is put at rest, and that the sti'aiu of vomiting with possible renewal 
of liemorrhage is avoided. Should bleeding recur, it can be quickly 
detected by aspiration of the stomach contents and appropriate treat- 
ment can be carried out. It is advisable to leave this tube in place dur- 
ing oijeration and the early postoperatii^e period. 

The recent surgical literature tends to discredit posterior gastro- 
enterostomy in the treatment of the bleeding ease, although 'Walters”'* 
states that gastroenterostomy will protect the patient against recurrence 
of hemorrhage in S2 per cent of the cases, and, should bemoirhage recur, 
it is seldom of serious import. Westermami reports seventeen patients 
with bleeding ulcer on whom a gastroenterostomy was performed and 
who later developed recurrent hemorrhage. Lewisohn®* believes that a 
posterior gastroenterostomy is absolutely futile in bleeding gastroduo- 
dejial ulcers. Hinton** states that thirteen of the 123 bleeding ulcer pa- 
tients seen at Bellevue Hospital had a previous posterior gastroenteros- 
tomy. Many others believe that pexstej-ior gastroenterostomy does not 
protect the bleeding case pei-manejitly from a recurrent hemorrhage. Ac- 
cording to Goldman,®* thirty patients in bis sei-ies bad gross bemorrbage 
fi-om an ulcer after gastroenterostomy. He advocates removal of the 
ulcer in addition to a subtotal gastrectomy after the inetbod of Allen 
and Benedict. 

With gastroenterostomy generally accepted as inadequate in the treat- 
ment of hemorrhage, there has been a trend toward radical gastric re- 
section after the teaching of Finsterer. Finstercr-^ reports a mortality 
of 4.3 per cent for early resection in massive hemorrliage. However, 
this figure jumps to 32.7 per cent when operation is delayed by a trial 
of medical treatment. He insists that surgical therapy should be in- 
stituted ’(vithin forty-eight hours of the initial massive hemorrhage. 

About the same results are reported for the exclusion operation as for 
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sistiug of alkaline tlierapj’', antispasmodies, and aspiration will recover 
without surgery. It is onl}^ when retention of 40 per cent persists or 
recurs on adequate medical treatment that surgery is recommended.^-® 
In the presence of obstruction it is important that the surgeon take into 
consideration the adequacy of the previous medical treatment and make 
certain that the retention is a result of scarring or hypertrophy of the 
pylorus with impaired motor function. Persistent or recui'rent obstruc- 
tion is, therefore, a definite indication for surgery. 

The ulcer patient with pyloric obstr-uction must be carefully prepared 
for surgery. These patients are usually undernourished, with imbalance 
of their electrotytes, vitamins, and protein metabolism. In addition, the 
dilated stomach may present many technical obstacles to surgery. Me- 
Nealy and Lichtenstein point out that suturing may be difheidt in the 
thickened, edematous walls of the stomach in these patients. Not onl.y 
way the ordinary anatomical relations be so disturbed that the stoma 
may be incorrectly placed, but the outlet may be reduced markedly in 
size when the elongated fibers of the stomach have had an opportunity to 
shorten after operation. They recommend that, after the stomach has 
been washed out to remove luidigested food, the patient be placed on con- 
stant gastric suction with a modified AVangensteen apparatus and that a 
so-called pyloric balance chart be maintained. This balance chart is 
designed to indicate the ability of the stomacli to empty its contents into 
the duodenum. A negative balance implies that tlie amount of gastric 
contents which can be aspirated exceeds the amount given by mouth, and 
a positive pyloric balance that the amount of gastric contents which can 
be aspirated is less than the amount given by mouth. In the presence of 
a positive balance it may be assumed that the stomach is able to evacuate 
some of its contents. This method is employed in cases of malignant ob- 
struction as well, and in these cases 60 to 80 minims of dilute hydro- 
chloric acid are administered three times a day. Special attention should 
be given to the patient with obstruction suffering from alkalosis and 
nitrogen retention. The use of aluminum hydroxide in lieu of the usual 
hppy powders should avoid this complication and better prepare the 
patient for surgery. If the serum protein levels are lowered, a trans- 
iision should be given preoperatively. Electroljdic balance is maintained 
3^ the intravenous administration of 5 per cent dextrose in isotonic 
saline solution. Gastric lavage is caiwied out the night before and the 
niorning of operation, and the patient is maintained on constant gastric 
suction during and after the operation. 

The most enthusiastic supporters of radical resection agree that pos- 
crioi gastroenterostomy has a major jilace in the treatment of pyloric 
s iiietion, but even here the operation shoidd be limited to those pa- 
'1 s with definite scarring of the pylorus, impaired motor function, 
^iid low acid values. Such patients are usually middle-aged or elderly. 

^ never, gastroenterostomy should not be carried out in young pei'sons 
^ 111 those with high acid values. Newburger reports that gastroenter- 
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sutures. Small radiating incisions may be of advantage in instances of 
laige excavated ideer. Tliis, iic believes, is not as shocking a procedure 
as resection and otters a low mortalitj’’ rate witli a good chance of cure. 
Moreover, it presents no liandicap to radical resection should such be- 
come necessary later. Lahey and Marshall advise the use of four crossed 
mattress sutures of silk pa.ssed through the periphery of the ulcer which, 
when tied, control the bleeding. They prefer silk to catgut sutures be- 
cause of the danger of digestion of the catgut resulting in recurrent 
bleeding. Many, however, believe it is unwise to risk the control of a 
bleeding point to transfixing sutures of chromic catgut or silk passed 
through the bed of the ulcer. Hinton^^ points out that the eroded artery 
may be arrywhere from one-half to three-fourths of an inch from the 
duodenal wall. Accordinglj”, the sutures applied to control the bleeding 
in the bed of the ulcer of neecssitj’' must bo applied rather deeply and 
blindly. 

The consensus of opinion then in the treatment of bleeding duodenal 
ulcer is to control the bleeding point in the poor risk patient and to keep 
in mind that hemostasis and not rrecessarily the permanent cure of the 
ulcer is the immediate goal. However, whenever the general condition 
of the patient permits, a sufficient amount of the stomach may be re- • 
moved to reduce the sceretioir of acid as well as to remove the ulcer- 
bearirrg area. Following this some type of gastrojejurial anastomosis 
is carried out. Ligation of the coronary arteries alone is considered 
insufficient to control the bleeding. Because of the danger of malig- 
nanc3^ in gastric ulcer, excision of a liberal edge is advocated not only 
to control the bleeding but to permit adequate microscopic examina- 
tion. Even the opponents of gastroenterostony^ in the treatment of 
duodenal ulcer believe that it maj' have a place in the treatment of 
gastric ulcer, 

OBSTRUCTION 

Gastric retention as the result of edema, h.vpertroph}'’, spasm, or 
scarring of the pylorus is a common complication of both gastric and 
duodenal ulcers. Kruse finds 51 per cent of ulcers showing some obstruc- 
tive charaeteristies. Despite its clinical frequeuejq Monroe and Emery 
find that obstruction as a complication of ulcer causes less than one- 
twentieth of the deaths in comparison with perforation which causes 
one-third and hemorrhage, one-fourth. In 120 cases with ulcer Portis 
and Jaffe report stenosis the principal lesion at necropsy in 11.6 per 
cent of ulcers of the stomach and 4.2 per cent of ulcers of the duodenum. 

It is emphasized that gastric ulcer some distance from the pjdorus may 
produce pyloric spasm with ga.stric retention and may make it difficult 
for the roentgenologist to distinguish between gastric and duodenal ulcer. 

\ retention of 100 per cent at one examination is not an indication for 
siu-o-ery. It has been pointed out by Emery and Monroe and others that 
the^reat majority of such patients if put on strict medical treatment con- 
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Treitz to avoid the possibility of a gastrojejuiiocolic fistula if ulceration 
should occur postoperative!}". McCaugliau and Coughlin stress the 
importance of making the opening in the mesocolon to the left of the 
middle colic artery to avoid obstruction between it and the superior 
mesenteric vessels. When the stomach is dilated, the loop of jejunum 
must be longer than usual and the stoma must be made larger to insure 
satisfactory function upon the return of the stomach to a normal size. 

The Finne}" pyloroplasty is used by Graham^® occasionally as well as 
posterior gastroenterostomy. He also uses the Finney pyloroplasty in 
elder!}" patients if there is pyloric stenosis, low free h}"droehloric acid, 
and no massive hematemesis. From his experiments Dragstedt concludes 
that gastroduodenostomy with a large stoma or pyloroplasty is preferable 
to gastrojejimostoni}" in the presence of retention. Clute and Sprague 
advocate gastroduodenostoiu}" for the relief of pyloric stenosis and re- 
port seven satisfactory cases. They describe the technical steps of prop- 
erly freeing the lateral wall of the duodenum to avoid postoperative 
obstruction from rotation of the duodenal loop. 

One of the major problems in the treatment of pyloric obstruction 
from ulcer is to determine when surgery is advisable. It is generall}' 
agreed that immediate surgery should not be recommended initially even 
if the patient’s s}Tnptoms and x-ray findings indicate complete pyloric 
obstruction, because remarkable improvement and frequent avoidance of 
surgeiy may follow gastric lavage and nightly aspiration, bed rest, and 
strict medical management. At the end of this period of treatment, even 
if the obstruction is not overcome, the patient is a much better risk for 
surgery, clue to the restoration of proteins, vitamins, and calories and the 
equalization of the electrol}-tic balance. If troublesome obstruction per- 
sists, it is generally agreed that gastroenterostoni}' is the ideal t}"pe of 
operation except in young pei’sons or in those with high acid values. 
Gastroenterostomy may also be advisable when technical difficulties 
prevent I'esection or when the patient is a veiy poor risk. A discussion 
of the end results of gastroenterostomy is included under the heading of 
jejunal ulcer. 

INTRACTABLE TO ADECJUATE 5IEDICAL TREATJIENT 

This comprises a large miscellaneous group of patients who contmue 
to have pain or discomfort despite adequate medical therapy. It is as- 
sumed that these patients are the severe clinical types which have failed 
to respond to an ideal form of medical treatment. They frequently have 
high acid values, or ma}* be classed as eases of hypersecretion. It is in 
this group that the argument of eonseiwative versus radical operative 
procedures is most heated. In fact there are as many able opponents for 
conservative measures, such as posterior gastroenterostoiuy. tus for radical 
■subtotal resection, making it difficult in i-eviewing the literature to evalu- 
ate or understand such extreme divergence in surgical opinion. It is 
apparent that the surgeon must be prepared to carry out a variety of 
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ostomies jjcrfoi’jiied iu patients below the a^je of 30 years are iisnally 
failures, I\Iars!iall and Kiefer believe that, gastroenterostomy has a place 
iu the tieatinent of obstruction because of its low mortality I'ate and the 
.smooth coinalcscence it aflord.s jiatients past middle age who have low 
acid values and considerable cicatrical pyloric obstruction. Nicolayseu 
states that gastroeuterostoiuy should be the method of ehoice iu patients 
4;i years of age and older and that further it is indicated iu pyloric 
stenosis with large retention and induration of the stomach irrespec- 
tive of the age. Others are not in accord with the use of short- 
circuiting pi’ocedurcs regardle.ss of the age of tiie patient, believing 
that it is dangerous in the yoinig because of recurrent .iejunal ulcera- 
tion. Crile and Crile, Jr., report that 87.5 per cent of the patients 
having gastroenterostomy for ob.strnetion are relieved of their sjnup- 
toms as eojupared to onl,v 60 per cent of twenty cases for pain. 
Graham''" ijoints out tliat iu the presence of obstruction snrgei'v should 
not be carried out until a gastric analysis has been done in order to 
determine the proper operative procedure. He favors gastroenteros- 
tomy for patients with a scarred pylorus and low hydrochloric acid 
values and for elderly paticjits with penetrating, nonsteuosing ulcers 
witliout obstruction hut ndth low free acid values. All other patients 
should be submitted to subtotal gastrectomy, Eggers finds that 90 per 
cent of his patients having a gastroenterostomy are relieved and that the 
mortalit}' is 4.1 per cent ; Truesdale that IS per cent are not relieved and 
iu 1S5 cases the mortality is 4.9 per cent. Graham” reports S9 gastro- 
enterostomies with a mortality of 3.4 per cent; Allen and Welch 101 
with a mortality of 7.9 per cent. These repoi’ts no doubt include many 
eases where the indication for surgery was one of the commonlj' accepted 
complications other than pyloric obstruction. 

A reduction in the gastric acidity following posterior gastx'oenteros- 
tomy has been shown by Walters"" to occur in 30 to 50 per cent of the 
cases. This is hi contrast to the observation made by Holman and San- 
dnslsy, who found that the acid was not altered in 92 per cent of seveiitj*- 
five patients and that the postoperative titratable acidity could not be 
used as the prognostic criterion of the results. Tomoda and Aramaki 
find that there was no iiuiformity in tlie acidity iu thirty-two eases of 
gastroenterostom 3 ’-, and conclude tliat the determination of the acid 
values alone in the stomach which has been operated upon is worthless 
iu estimating the success or failure of a given operation. 

Certain technical details of gastroenterostomy ivere recently empha- 
sized. Kognt and Stein report two eases of gastroileostomy which 
proinptlj^ developed severe SAunptoms. Tliis can be avoided b.v a clear 
visnalization of the ligament of Treitz just before the jejunal loop is 
brono'ht up to the stomacb. Lahey and Swinton emphasize that in mak- 
in«' a gastroenterostomy the opening in tlie mesocolon should be as far 
away from the transverse colon as possible and near the ligament of 
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■ The immediate preoperative caim involves gastric la^ge with a large 
caliber tube until clear fluid is returned. This is repeated on t^ mo n 
ing of operation. When a high resection is anticipated, tiie bovine U 
may be left in place to permit removal of gastric secretions 
progress of the operation, thus lessening the chance of soilm the he d 
when the anastomosis is carried out. Fluid balance is corrected hj the 
subcutaneous or intravenous adniinistration of 5 per cent ^oxtiose i 
isotonic saline solution if there has been retention Otherwise the pa- 
tient is encouraged to drink as much fluid as possi e le aj c -.j. 
before operation. Some surgeons prefer to administer 500 c.c. of citiated 

blood during operation. . 

Various types of anesthesia are recommended. In the pool ^ 
tient novocaine infiltration anesthesia fortified with a siifficien p 
nary dosage of a suitable sedative is advisable. Finsterer pie 
plementary splanchnic infiltration as well. Spinal anes esia i ° 

greater favor in this country, especially with the use of drags gnm 
prolonged effect. Sise believes that in most instances spina ai 

ivitb nupercaiiie or poiitocaiiie is satisfactory. The propei se ec i 

estbesia, be believes, plays a vital role in lowering the mor a i 
reports a marked reduction of the mortality rate foi gas ric lese 
ulcer when nupereaiiie spinal anesthesia is used: pint* 

per cent mortality; combined anesthetics, intratiaciei ■ P , ’ 

novocaine spinal and ether, 25 per cent. Nitrous oxic intra- 

administered by an intratracheal method are also ac voca e . :„volvin«- 
tracheal method is indicated especially for very hig i resee i » 

manipulation about the esophagus. In each instance le n 

anesthesia must depend upon the condition of the indivi ua P 
the surgeon’s personal experience with the facilities a ns coi 
Each of the various types and methods of resection has its a 
Gastroduodenostomy after the Billroth I naethod wou appeal 
most physiologic type of operation. Experimental e\i^ 
view. Horsley^ prSers this operation with anastomosis of the 
to the lesser curvature. In performing this resection le ^ , 

tate to incise the anterior wail of the duodenum to en ai^e i s ^ 
facilitate end-to-end anastomosis with the stomach. 
lieves the Billroth I is the procedure of choice over gastroentei os tomj 
Jonsson finds the late results of Billroth I operation 
91.5 per cent of his eases. Von Haberer advocates the use of the B - 
I'otb I procedure, and Steinberg recommends its use iiiit ei cei 
ditioiis. Others have pointed out that the Billroth I operation on j 
a limited use and that it is followed by a high incidence 
duodenal ulceration.^' A recent review of a seiies o / n 

tioiis at the Peter Bent Brigham Hospital shows this big i nmi eiice o 
recurrent duodenal ulceration, and for that reason t le opeia ion 
longer advocated in that clinic. Walters”"' believes that recurrence o 
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opciatioiis in tiic treutiiiont of the ulcer dcpciuling upon the individual 
ease. All too frequently in the reviewer’s opinion there is a tendency to 
fall into the routine of a particular operation without sufficient consider- 
ation of the various inetors involved. There is too yreat a tendency to 
be alwaj's radical or always conservative without suitable application of 
the \-arious technical procedures available. 

In skilled hands the niortalitj^ rate of resection has been niarkcdlj^ 
reduced and in reecjit years jnore neiirly approaches that of posterior 
gastroenterostomy. Graham’^ reports a moi’tality in 110 subtotal gas- 
trectomies of 3.8 per cent; Piiistcrer, a mortality in 920 I’csections for 
duodenal ulcer of 3.1 per cent with 91.G per cent reported as cured; 
Cutlei', a moi'tality of 9.3 per cent for resection with 3 per cent poor re- 
sults; Lahey and Marshall, 130 subtotal gastrectomies with a mortality 
of IS per cent and evidence of recurrent jejunal ulcer in 7 per cent. The 
majority of the reports include both gastric and duodenal ulcer. 

But before any type of operation for gastric resection is attempted, the 
patient should receive adequate preoperative preparation. This may be 
varied somewhat depending upon the nutrition of the patient and the 
degree of pyloric obstruction. The factor of marked retention has been 
discussed luider gastroenterostomy, with special reference to the pyloric 
balance sheet. Cutler and Zollinger advocate the substitution of a high 
calorie diet for the rigid ulcer regimen as a preparation for the post- 
operative period of limited caloric intake. But should the nutrition of 
the patient be seriously impaired, a jejuiiostomy for feeding purposes 
may be indicated before the primary gastric operation. Stndley reports 
the interesting observation that, if patients lose 29 per cent of their 
preopei’ative weight, there is a postoperative mortality of 33 per cent 
in contrast to a mortality of 3.5 per cent in those patients who lose less 
weight and are in better general condition prior to operation. Since 
wound healing is encouraged by the administration of adequate amounts 
of vitamin C, patients receiving modern medical therapy should have 
proper vitamin replaeezuejjt diu’ing their preoperative treatment. It is 
well established that free h.vdrochloric acid in the gastric juice has a 
sterilizing effect on the stomach contents with a lower incidence of 
postoperative iiifeetion. Moreover, it has been shown that this bene- 
fieial sterilizing effect is present even in the presence of low free acid 
values.^®- Alkaline therapy, therefore, may be withheld a few days be- 
fore operation to permit sterilizing of the gastric contents by the return 
of high acid values.'^- In cases of preoperative hemonliage, secondary 
anemia, or when an o-xtensive procedure is anticipated, such as a radical 
resection, donors should be available for transfusion. The high ijmidence 
of pulmonaiy eompUoatmis associated with upper abdominal surgery 
makes it imperative that elective gastric operations be cari-ied out in a 
normal range of vital capacity and in the aksence of respiratory infec- 
tion. 
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.csemtive procedm-e. Eadical veseaton K 

poor risk patients or where technical difficulties v 
L generally agreed that even after a radica ^-e^i^ patient 
Mow a careful medical regimen for an indefinite pei • 

GASTRIC ULCER 

jUtliough a far greater numljer ® 

than from gastric ulcer, the peicentag + +iip m-oblem in 

eargery is muel. higher. This is dne to the fact 

the treatment of gastric ulcer is to rule out t e the 

nancy and to. make certain that early eradication is u 
location or progress of the lesion is suspicions , w n ’ ^ 

treatment of ffiiodenal ulcer, the problem is one of contiol oi 

There has long been argument to ^''l^ether gastny^^^^ 
malignant change. Hinton and Truhek o-ie o difficult to tell 

pslJc ulcer alrlays a gastric ulcer, although ' , ^e-inoma. 
the difference between a benign lesion and an ea } Gastric ulcer 

. It is their opinion that there is no conclusive e-cMc^e^ diat 

is a forerunner of gastric carcinoma. In co ‘ Howze believes 

5 per cent of gastric ulcers 

that cancer develops in about 10 pei ce _ Ransom, at 

Bible places the incidence of earciuoma 

5 per cent; von Haberer, at about 9 per ce . extremely rare 

believes that if malignant degeneration occurs radical 

and that this possibility is an _ insufficient from 

surgery and removal of a gastric than that from 

promiscuous gastric resection wouia o » .„„ 4 .;„r,i nttitude to 

malignancy. Bloomfield believes that the on > pi benign 

adopt io to regard entail, apparently and 

until evidence to the contraiy is weightj eno „ i^iup tragedies will 
to accept the fact that a certain number of early 

occur. It is impossible to determine by clinical o’ eiMmn 

malignant changes in an apparently i^y gastroscopy, 

Schindler, in observing 66 patients with of the 

was able to differentiate between benign an ^ thus to 

lesser curvature and ^ »* 

give invaluable aid to the elmiciai . I s„„„esl 

perforations associated with caiciuonu, * . carlv 

biopsy of the gastric perforation, believing t la m 
case of carcinoma occasionally may be cncounteie . 

The surgeon should be iuiluonced by the location 

because of the frciuency <>f 1 n.a;i'guant until 

Within one inch of the pylorus should i i vitrid medicTl 

proved other, vise. Early surgery should bo advised or ug.d medical 
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ulceration after the Billroth I operation is imieh greater than after the 
Polya resection, even when the antriun lias been removed. However, 
the Billroth I operation may be used if there is anacidity or veiy low 
acid valuc.s; oiherwise some modification of the Billroth II operation, 
such as the Polya, ma.v be used, although the Pinsterer-Hofmeister 
modification is gaining more and more in general use. ■ 

There has been very little actual improvement in the technical steps 
of eaiijing out gastric resection. Lahe.v and iMarshall endorae the use 
of the dePetz sewing clamp, and Graham,^' of Toronto, and others use 
the Schoemaker clamp. Cintc has devised a modification of the Purniss 
clamp which permits it to be inserted from either side, simplifying in- 
sertion of the pin and closure of the. duodenal stump. 

There appears to be a tendency to use a long loop of jejunum brought 
up anterior to the transverse colon. Since experimental evidence shows 
a decreased resistance to hydrochloric acid from the duodenum down- 
ward, the incidence of jejunal ulceration should increase when long 
jejunal loops are used in the anastomosis. If an anterior loop is used, 
iui enteroenterostomy should not be done because of the high incidence 
of recux'rent gastrojejunal ulceration. Some prefer to make a retro- 
colie, isoperistaltic anastomosis.'-^ Connell recommends a Y-shaped ex- 
cision of a large portion of the fundus to decrease the acid-bearing sui-- 
face. Cutler and Zollinger recommend an all-silk technique for gastric 
resection. Schindler, on the other hand, has recorded that, whenever a 
silk suture is found hanging free in tlie gastric cavity by gastroscopy, 
reoperation is indicated because of the associated recurrent ulceration 
and adjacent gastritis. Paolucci refutes this in a group of experiments 
on dogs, coneluding tliat there is no relation between postoperative 
duodenal ulcer and a silk thread suture. Laliey®= also in writing on 
jejunal nicer states that linen or silk is not the time offender but is 
merely an innocent bystander in the formation of jejunal ulceration. 

The number of patients requiring subtotal gastrectomy because of 
failure to respond to adequate medical treatment is gradually decreas- 
ing. This is due not only to improvement in the medical treatment af- 
forded the patient with ulcer but to recognition of the fact that subtotal 
resection is not as effecti%'e in preventing subsequent difficulties as was 
originally hoped. Furthermore, late results from the more conservative 
surgical measures, such as gastroenterostomy, are satisfactory in the 
experience of many. Tlie surgeon should not rigidly adhere to any one 
tj-pe of surgical procedure bnt should let his choice depend upon the 
history and general condition of the jiatient, the laboratory findings, 
and tiie findings at the time of operation. If he deems resection ad- 
visable, he should not be content with less than radical removal of a 
large portion of the acid-bearing surface of tiie stomacli. However, the 
surgeon must have sufficient experience to bo rea.sonahly assured that 
the^moidality rate from resection will not be far above that of a more 
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of 207 patients subjected to Billroth I operation ten to seventeen years 
previously, finds 73 per cent good results, 20 per cent fair results, an 
7 per cent poor results; for the Billroth II operation, 76 per cent good 
results, 15 per cent fair results, and 5 per cent poor resu ts. n us 
series the Billroth II operation gives slightly better results. He men- 
tions, however, that at that period he did not remove as much stomach 
as is now advocated or the results might have been much bettei. 

Horsley^® reports ulcers occurring directly on the pjloiic ’ 

a location present only in about 3 to 4 per cent of the eases o »as ^ 
ulcer. On these twelve eases a Billroth I type of operation was earned 
but in all instances. 


It is apparent that every gastric ulcer should be coiisi eie po ei 
tially malignant regardless of the age of the patient, t le n nioS y 
gastric analysis, or earlj’’ clinical improvement. All patients vi i »as 
trie ulcer must be subjected to strict medical management an leque 
x-ray examination for an indefinite period until all symptoms an 
roentgenologic evidence entirely disappear. Large ulcerations, u ceis 
within one inch of the pylorus, those on the greater cuivatuie, an 
those which do not respond to three or four weeks of mediea lea 
should be subjected to operation, together with those which per oia e oi 
bleed profusely. Small and benign appearing lesions may be excise 
and gastroenterostomy carried out. Billroth I resection is satis ae oij 
for the small prepyloric lesion. However, if the indication for surgery 
is the possible chance that the ulcer is malignant, it is far safer to carry 
out a radical resection with removal of the regional lymp i^ ^ aiics. 
The gastric ulcer, therefore, demands rigorous supei vision vit c ose 
cooperation among internist, roentgenologist, and suigeoii. 


JEJUNAL ULCER 

Postoperative jejunal ulceration following gastroenteiostomj or some 
type of Billroth II operation is an all too frequent comp ica ion 
gastric surgery. It has been repeatedly emphasized in the iteia iiic 
that the best treatment of this serious complication is its piei ention ly 
more careful evaluation of the acid values and by more judicious se ee 
tioii of the initial operation. The incidence of jejunal ulceration is re^ 
ported as from 2 to 24 per cent in patients having a gastroentero-stomi . 
Those in favor of conservative surgical treatment of gastric iicci 
tile more general use of gastroenterostomy usually report an iiicic eiiee 
o£ jejunal ulceration in patients observed after gastroenterostonn in 
the neighborhood of 3 per cent "*■ '•-* those in favor of radieaUrea - 
"lent by resection usually report a much higher incidence. In the Britis i 
Isles, AYright, in a collective inquiry into 2,734 patients haring a ,,as lo 
enterostomy, finds an incidence of jejunal ulcer in 8.49 per cent. Cleans 
believes that the occurrence of jejunal ulceration following gastioenteios ^ 
tomy is probably around 15 per cent, while iMarsliall and Kiefer arc ot 
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treatment with frequent roentgenologic examinations for an indefinite 
period regardless of apparent early clinical improvement. Very large 
ulcerations or ulcerations on the greater curvature should also be con- 
sidered malignant. Scott urges that all gastric ulcers be resected which 
do not respond, under strict medical management, by diminution of 
symptoms the first week, complete disappearance of symptoms and ab- 
sence of occult blood in stools tlie second week, and disappearance of 
the filling defect by iluoroseopy by the end of the third week. Walters”® 
advocates surgery for gastric ulcer in patients who have had a hemor- 
ihage when the x-roy sliows a crater, when the lesion is producing 
pyloric obstruction, and when the ulcer is near the pylorus or on the 
greater curvature. The remaining indications for surgery are similar 
to those of duodenal ulcer; namely, perforation, persistent pain, ob- 
struction, bleeding which does not respond to medical treatment, and 
stricture or hourglass contraction. 

Once surgery is decided upon for gastric ulcer there is some differ- 
ence of opinion as to the proper technical procedures to carry out. Bal- 
four believes that excision and gastroenterostomj^ are ideal for the small 
gastric ulcer. It is his opinion that gastroenterostomy will heal gastric 
ulcers provided that tiiere is no maligjiant eJiange. Jejunal ulceration 
is not great after surgery for gastric ulcer, and there is a greater inci- 
dence of achlorhydria following operation for gastric nicer than for 
duodenal nicer. Walker believes that gastrojejunostomy for high gas- 
tric ulcer does not give good results. He prefers a Polya-Moyuihan 
type of resection leaving the ulcer in situ. Segal and Scott also prefer 
the Polya-Moynihan tjq)e of resection wliieh they carried out in thirty- 
four cases witli relief in S2 per cent and a mortality of ll.S per cent. 
The mortality in twenty-three cases operated upon by the senior author 
was only 4.3 per cent. It is their opinion that gastroenterostomy with 
local excision may give a low mortality, but that tlie morbidity is high, 
the total relief low, and tlie recurrence of malignancy when present 
almost invariable. S&eque believes that gastrectomy instead of gastro- 
enterostomy should be eaiwied out for ulcers of the lesser curvature 
because of the danger of hemorrhage, the persistence of pain, and the 
possibility of neoplasm. Koholm and other's find that a sleeve resection 
is unsatisfactory because of tJie frequent recurrence of an ulcer along 
the suture line. Tliis seems to he a generally accepted observation. 
Pinsterer-® favors resection for gastric ulcer and found microscopic 
evidence of eareinoma in 23.1 per cent of the specimens removed. 
Ninety-five and eight-tenths per cent of his gasti'ie ulcers were cured 
by resection. Waltei-s”^ reports that a Bilh-oth I or Polya type of resec- 
tion, provided a mortality as low as 3 to 4 per cent can be shown, is 
indicated for large gastric nlceis, but tJiat there is a place for destruc- 
tion of the ulcer by cautery or segmental resection combined with gastro- 
enterostomy. He reports that, following a Billroth I or Polya opera- 
tion for gastric ulcer, there is a relative aclilorhydria. Priedemann, out 
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jejunal anastomosis and restoinng normal eontiunity by a Billroth I 
type of operation. Additional partial gastrectomy is indicated in some 
of these patients. They find, however, that only 6 per cent of the 597 
eases treated required a second operation regardless of the nature or 
extent of the primary surgical treatment of the jejunal lesion. Many 
believe that it is dangerous to restore normal continuity after jejunal 
ulceration lest there be a prompt return of the original ulcerative lesion. 
Lahey and Swinton, for instance, report 40 per cent recurrent duodenal 
ulcers in ten patients having restoration to normal continuity after 
resection of the jejunal ulcer. Ginzburg and Mage, in studjdng eightj’-- 
six resected specimens of postoperative jejunal ulceration, conclude that 
while a mechanically efficient stoma tends to bring about the healing 
of an active duodenal ulcer, it seems to favor development of an anasto- 
motic ulcer; and disconnection of the gastroenterostomy stoma because 
of anastomotic ulceration may result in reactivation of latent duodenal 
ulcers. For these reasons some type of resection is advocated. Bohmans- 
son advises a Billroth I operation as a routine treatment and has a mor- 
tality of 4 per cent in such cases without acute complication. Graham 
and Lewis recommend a block resection of the stomach and jejunum 
with an end-to-end anastomosis of the jejunum and either a Billroth I 
or retroeolie Polya reconstruction of gastric continuity as the ideal pro- 
cedure. The operative correction of a jejunal ulcer carries a rather 
high mortality. Pinsterer in 168 operations for jejunal ulcer reports 
a mortality of 11.3 per cent and Ogilvie, a mortality of 19 per cent. 

It would appear that when surgery is carried out for jejunal ulcer 
an extensive gastric resection should be considered in an effort to con- 
trol adequately the acid factor. 

GASTROJEJUNOCOLIC FISTULA 

Gastrojejunoeolic fistula is a serious complication of jejunal ulcer. 
In an effort to avoid this complication, if possible, Lahey and Swinton 
wrge that, if a gastroenterostomy is to be carried out, it should be done 
at a point in the ti’ansverse mesocolon away from the ti'ansverse colon. 

Rife reports fourteen cases of gastrojejunoeolic fistida appearing in 
a period of six montlis to eleven years after gastroenterostomy for ulcer. 
Por thirteen cases arising from ulcer there was a mortalit}' of 20 per 
cent. Lahey and Swinton .say that symptoms may occur from a few 
Weeks to twenty-one years, but about 50 per cent of the gastrojejuno- 
colic fistulas occur within two years of the original operation. They 
report a mortality of 63 per cent in nine eases, eight of which were 
operated upon. At the Massachusetts General Hospital, Allen' reports 
dm incidence of postoperative gastrojejunoeolic fistula as approximate- 
i.v 14 per cent, the mortality in ten cases being 30 per cent'. 

Graham and Lewis consider that the ideal operation for ga.strojejnno- 
colic fistula is block resection of the stomach, jejunum, and colon with 
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the opinion that it is nearer 24 per cent. Hinton and Church find 164 
per cent and Newbnrger 9.7 per cent. Von Haberer regards tlie appear- 
ance of jejunal ulcer as so frequent after posterior gastroenterostomj- 
the opinion that it is nearer 24 per cent; Hinton and Chureh find 16.4 
that lie thinks tliis operation siiould be considered a palliative pro- 
cedure only. 

Jejunal ulcei’atioir tollows the exclusion operations probably next in 
fiequene\ to gastroenterostomy. Alien” carried out this procedure in 
fifteen eases and gave it up because of luisatisfactory results. A high 
incidence of jejunal ulceration is likely to occur until a long loop ante- 
zioi gastroenterostomy, and rvlien an enteroenterostoniy has been per- 
formed in a.ssociation with a gastrojejunostoiny. 

Jejunal ulceration is. not uneonimon after inadequate resection and 
gastrojejunal anastomosis. The incidence of jejunal ulceration follow- 
ing resection is reported as 0.4 to 10 per eent.«" Lahey and Marshall 
report recurrent ulceration after subtotal gastrectomy in 7 per cent 
of their eases; Cutler, in 3 per cent; Lake, in less than 2 per cent. 
Lahe.v and Swinton report in their series that 90 per cent of the original 
idcers were duodenal and only 10 per cent gastric. Wright reports that 
jejunal ulceration did not develop in any of 436 cases following resection 
for gastric carcinoma. Although of rare occurrence, jejunal ulceration 
has been recorded following gastric resection for carcinoma.®^ 

Judd and Hoerner report that 50 per cent of jejunal ulcerations occur 
within a year and 34 per cent occur within six months of the time of 
the primary operation. Grossman reports the occurrence of jejunal 
uleei’s from twelve to eighteen years after the original operation, with 
seven of the twentj'-three eases appearing after a lapse of five years. 
The location of the ulcer is recorded by Balfour® as marginal in 75 per 
cent of his cases and on the jejunum itself in 25 per cent. Lahey and 
Swinton report similar figures. 

The treatment of jejunal ulcer is both medical and sui’gical. Man.z 
cases with marginal ulceration following short-cii'cuiting operations, al- 
though obstinate, can be entirely cured by adequate jnedieal treatment. 
However, medical treatment ma.v fail to relieve the patient; there may 
be a free perforation, or the very unfortunate complication of a gastro- 
jejunocolic fistula may occur. Makkas, in reviewing 131 eases of jejunal 
ulcer which penetrated into the peritoneal cavity, finds that jejunal 
ulcers perforate less often than gastrojejunal; that simple perforation 
usuall.v results in a re-formation of the ulcer with a mortalit.v of approxi- 
mately 23 per cent; and that there was a mortality of S.3 per cent in 24 
cases treated radically. Judd and Hoerner in 597 cases of jejunal ulcer 
find a tendency toward perforation in 43 per cent. 

There is some variety of opinion in regard to the surgical treatment 
of the jejunal ulcer which does not respond to medical treatment. Judd 
and Hoerner believe that the logical operation is taking down the ga.sti-o- 
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It is all too frequently assumed by physician, surgeon, and patient 
as well that surgical treatment of the ulcer insures against subsequent 
difficulty. But, if the best results are to be obtained, a careful medical 
regimen must be continued for an indefinite period. 
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liiple iiuastoiiiosos togothor witii a eecostoiuy. Scrimger reports a 
method of dividing the stomacli above the opening iu tlie jejunum. A 
cuff of stomacii is cut one and one-half inches from the edge of the 
stoma, and its mucosa is dissected off the museularis dowi to the edge 
of the ulcer until the stomach mucosa is removed. The stoma is then 
closed by suturing together the inner surfaces of the stomach cuff. 
The operatio)! is completed by a gastroenterostojuy. But U’ithin two 
years tlio piiticnt had a recurrence of jejunal ulcer. Another sugges- 
tion*''' is that the stomach be divided above the fistula and that the re- 
maining portions be anastomosed with the jejunum. After a pei-iod of 
three to four weeks, when tJie patient has recovered, the remainder of 
the stomach is resected along rvitli the fistula and the right colon. Allen* 
reports a technique of aseptic repair of a gastrojejunocolic fistula. A 
pair of long, thin Koeher clamps is applied about the stomach side of 
the stoma, and this wedge-shaped section of gastric wall is freed with a 
cautery. The stomaeli is closed following the Kerr aseptic technique. 
Clamps are then applied to permit I'emoval of a wedge-sliaped part of 
the hypertrophied involved jejunum. It also is closed using the aseptic 
technique. Tlio ijivolved portion of the ti’nnsvei’se colon is resected as 
well with eud-to-end anastomosis, following here again the Kerr aseptic 
technique. 

Of course the subsequent problem in the management of the gastro- 
jejunocolic fistula is tlie maintenance of strict medical supervision to 
avoid reactivation of a jejunal or duodenal ulcer, depending upon 
whether or Jiot normal continuity was establislied or some t.rpe of short- 
eireuiting procedure was carried out. 

POSTOPEKATire C.VRE 

The immediate postoperative care of these patients eoncerus the 
avoidance of shock and pulmonary complications. The usual precau- 
tions of frequent change of positioji and hyperventilation are followed. 
Marshall advocates the use of oxygen tents after prolonged gastric op- 
erations. Aspiration through a bronchoscope may relieve postopera- 
tive atelectasis. The fluid balance is maintained by the intravenous or 
subcutaneous administration of 5 per cent dextrose in amounts up to 
3,000 e.e. a day. Water in sips is allowed after twenty-four liours. 
Constant gastric suction is started through the Levine tube wliich many 
prefer to leave in place during the operation. If edema develops, 
sodram chloride and serum protein determinations should be made, dis- 
tilled water substituted for saline solution, and a low protein level 
raised by transfusion. The diet is very slowly increased following tiic 
classification of foods permitted under the early Sipp.v regimen. No 
solid food is given until the fourteenth or fiftecntli da,v.'“‘ Sliouid 
there be a tendenc.v to vomit, constant gastric suction is resumed and 
maintained for as long as is necessary. 
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It is all too frequently assumed by physician, surgeon, and patient 
as well that surgical treatment of tlie ulcer insures against su seq 
difficulty! But, if the best results are to be obtained, a care u me 
regimen must be continued for an indefinite period. 
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REVIEW OF THE SOUTHERN SURGICAL ASSOCIATION 
MEETING, DEC. 5, 6, 7, 1939, AUGUSTA, GA. 

Ambrose Storgk, M.D., New Orleans, La. 

(From the Department of Surpery, School of Medicine, Tulanc University) 

'^HE annual meeting of the Southern Surgical Association was liold Dec. 5, G, 7, 

at the Forest Hills Hotel in Augusta, 6a. Of a total of forty listed papers, thirty- 
six were presented. 

1. C. 0, Coleman, Richmond, Va., discussed the results of faeiohypoglossal 
anastomosis in the treatment of facial paralysis. Whereas most crania! nerve 
operations are destructive, facial nerve operations are reparative and are intended 
to effect restoration of nerve and mu.scle function. Neither direct anastomosis nor 
nei\e graft is likely to result in the desired restoration of function because of the 
extension of wrong fibers along the distal axis cylinder.s. Anastomosis with an- 
other nerve is better, preferably the hypoglossal. The loquacious person is the 
"lost undesirable type of individual for operation, because emotional expressions 
associated with rapid talking result in poor functional results. The autlioi' called 
attention to the fact that misdirection of axis cylinders is likely to re.sult in ninss 
action of facial muscles. Ho advises that the patient repress emotional ex- 
pressions. Attempts to educate individual muscle groups following anastomosis 
aie likel)' to result in wor.se functional results, such as undesirable grimace.s. 
Anastomosis following angle tumor removals should be done within three wook.s. 
Implantation of fascial strips as a supplement to the nerve operation may be 
uece.ssary in order to prevent muscular atrophy. When the muscle does not re- 
spond to galvanic stimulation, then nerve operation is of no value. Thu atrophy 
ot the tongue which follows hypoglossal nerve section is of no serious importance. 

In the discussion of tliis paper, Charles Bagley, Baltimore, Aid., was in accord 
"ith Dr. Coleman in respect to early repair when it is known tliat the nerve has 
been injured during angle tumor removals. ^Muscular atrophy is thereby min- 
imized. Joseph E. J. King, New York, N. Y., favors roanastomosis for those 
cases of facial nerve injury whicli follow mastoid operations; individual nerve 
anastomosis when peripheral injury of the nerve has occurred; and hypoglo.ssal 
an.istomosis in cases of intracranial destruction of the facial nerve. Frank H. 

uney, Boston, Ma.ss., advocated u.sing the spinal accessory nerve if foreign nerve 
amistomosis is necessary. He feels that the lo.ss of .speech and swallowing is more 
undesirable than loss of arm function, which follows use of tliu spinal accc.ssory 
nerve. VUray P. Blair, St. Umis, ito., stated that, in cases of old nerve injury 
or in tho.se cases in wliicli nerve injury- has occurred within the parotid, llie 
‘ ' 'culty and futility of nerve operations make them impractical. Ho recom- 
mends fascial transplantation as a very satisfactory procedure under such cir- 
cumstances. 

In closing. Dr. ('olenian agreed that nerve grafts avert tlie as.sociatcd move- 
meats which occur when the tongue is u.sed after hypoglossal nerve anastomosis, 
^^le question concerning the advantages of using the spinal accc.ssory nerve rather 
uui the liypoglos.sal nerve will always be a debatable one. Voice record.s showed 
"o -spee ch disturbances in hi.s case.s. Stylohyoid and digastric muscle injiirie.s 

Itecclve.l for laiblliatlon, Fi hroary rj39. 
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and slow- regeneration of t)io buccinator muscle function are responsible for any 
speech disturbances which occur following faciohypoglossal anastomosis. 

Waltman Walters, Roche.ster, Alinn., in a presentation concerning Operative 
and Postoperative Infections With Special Reference to Air-Borne Bacterial Con- 
taminations, atfinued the ideas of Bergmann. He discussed the factors which con- 
tribute to wound infection; i.e., rough handling, poor Jiemostasis. Dr. Walters 
reviewed the sources of infection.- (1) Hese and throat of the operating team 
personnel. Elinunution of carriers and wearing of a germ-proof mask will prevent 
hemolytic streptococcus infections. Hasks transmit more bacteria when moist 
than when dry. Hart and Scliiebel found a parallel between the organisms in the 
operating-room air and those in the noses and throats of the occupants of the 
operating room. (2) Hands of operating personnel. Hr. E. A. Deveuish and 
Professor Miles, of England, found that punctured gloves were responsible for 
staphylococcus infections. (») Prom the patient’s skin. Ho thoroughly reliable 
skin antiseptic exists but the tincture of luerthiolatc is the best antiseptic at 
present available, based upon Petri dish culture studies on different antiseptics. 

Precautions should be taken to purify the air of the operating room. The 
room and furniture should be properly cleaned and the door kept closed. Velocity 
of outside wind is important and precautionary measures should be taken to 
prevent the entrance of dust into the operating room, which increases the agar 
plate count. Tlie count rises when the operating room is occupied by the surgical 
team and observers, so a canopy over the instrument table is desirable. According 
to Devenish and Jfiles, contamination of wounds by air-borne organisms is slight. 

A high Staphylococcus aureus infestation does not necess.arily imply a high incidence 
of infection. Wound infection varies with geographical location. The protection 
which a coating of serum affords bacteria, and the undesirable effect of grease 
on the glass of the ultraviolet lamp w-ere discussed. Efforts should be made fir.st 
to eliminate other sources of infection before turning to air sterilization. 

3. Daniel C. Elkin, Atlanta, Ga., discussed Wound Infection: A Comparison of 
Silk and Catgut Sutures. Wound-healing results are an index of a surgeon's 
ability and his surgical philosophy. Dr. Elkin classified wounds into the follow- 
ing groups: (1) clean, (2) potentially infected (hematoma u-ith positive culturel, 
and (3) infected. Kbroplasia occurs sooner in wounds closed with silk than in 
those closed with catgut. The liquid which accumulates in wounds closed with 
catgut acts as a favorable culture medium. Statistics show a lower incidence of 
wound infection in cases in which silk was used; i.e., 2.1 per cent compared to 
9.4 per cent when catgut was used. In ISS potentially infected wounds in which 
silk was used, there were 7.7 per cent infections; in 312 potentially infected wounds 
in which catgut was used, there were 21.4 per cent infectious. 

4. Erederick A. Coller, Ann Arbor, Mich., discussed the delayed closure of con- 
taminated wounds. About 30 per cent of wounds contaminated with gastroin- 
testinal contents develop serious infection. He suggests packing the subcutaneous 
portion of the wound with flavine gauze after introducing sutures through the 
peritoneum and transversalis fascia. Twenty-four to forty-eight hour.s iatcr. 
sutures, which previously have been introduced for mass approximation of the 
muscles or abdominal wall, are drawn taut. In a series of 22 cases in which 
this method was used, minor infection occurred in 2 cases and serious infection 
developed in only 1 case. All others he.aled with no infection. Bacteriologic 
studies were made before and after closure of the wound in 13 c.ises and it was 
found that after twenty-four hours the culture.s were the .same. Dr. Coller agreed 
u-ith Behanes that the irritation produced by the gauze eause.s an iiiiiammatory 
reaction which i-s effective a.s a bacteriostatic mechanism or factor. .Sulfanilamide 
or scrubbing the wound before closure had not been tried. 
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T,ervl Hart, Durham, N. C., agreed 
In discussing the preceding thr^e paperj D .^^i^ted 

that all precautions should be taken ,,.Mch has long been 

IhatairLtamination ^ infection in Duke Sosprtal 

neglected. Statistics show marke ^ Radiation is used usually 

during a period in which radmtion h b Mich., asked if 

large, primary, clean operations Boy^D. b m 

anaerobic cultures had been made^ _„^gdure were not responsible for the go 
conditions established by Dr. Coller s p Austrian surgeon who pe 

results. Hugh A. Gamble, Greenville, M v .^^tead. In his 

niitted no talking in the operating room but^^_^^ ^ demonstration of 

own clinic Gamble has followed le s yg^^js ago le . 

the signs he uses. He called attention tojieja ,, 

vocated leaving open potentially infected reversal of the flow 

cated pack acts beneficially in three waj^- ( ) > the anti- 

of lymph, (2) by preventing l^tanta, Ga., asked if cMtures 

septic substance in the gauze. Frank K. inquired about the relatue 

cost of silk and catgut. Bredenc W- Bancrot of 

there is still another source of , ..qty in so-called “clean «a®es. 

72 per cent positive cultures from he has been very satisfied 

WilUam H. Loleau, Charleston, S. C reported hat^h^ ^,^^,oned 

with the results he has obtained with ^ associated ivith an increased 

the use of silk because, in his experience, ^q^g jg suP®“°^ 

number of draining wounds. He „,eater susceptibility to infec- 

silk. W. A. Bryan, Nashville, Tenn., discu sed that small ca Ub 

tion of dead, traumatized, and ischemic tissue • avoidance of the 

of the suture material, the tying less ig i . extreme importance in 'w 

strangulation of large amounts of tissue are J-f ^ ^g R,d obtained bett r 
healing. Charles C. Green, Houston, Tex. ^«P gg^^rol cases in which si k 

results with fine chromic catgut than he had revolutionary mode 

was used. Budolph Matas, New Orleans, g^jggj Ry military surgeons 

of treatment of wounds which he igR^^Civil War. He compared the 

with the Bepublican forces in the recen niininium as spoken of in prei mu 

attempts to reduce bacterial contamination Spain, especially m the mana^ 

papers read at this meeting with what he saw eleansing was done 

ment of compound fractures of the femur. q ,g carefull}’ as the con i mn 
in a very superficial way. Debridement was done ,.ero 

at the time permitted. No irrigations ne .jg „g^uze packs were use . - 

introduced when possible; otherwise, P ‘rm p„gts were applied from t e '"'U 
wounds were left open. To assure absolute re^t casjs^.^^^ ^ ,,,gl. 

down. No antiseptics were used and it tetanus infections nas 

Dakin technique. The comparative a sence r:„r level, the wounds w ere no 
luuazing, and, unless the temperature rose o ^ rj-eptococcus infections 
opened for t^o to three weeks. The numbei of strep^^ j^gg,„m 

treiucly low, although saprophytic ^ ^ the cast re 

unbearable, the cast was removed, f''® , gf helmet into which .iir 

applied. Dr. Matas cited the use ^j.gg""pli 3 R complete avoidance of air con 
introduced through a tube m order t 

tnmination. ’ — ’"'‘^ment 


....nination. ^ ,„gt with the requirements 

In closing. Dr. Elkin stated that the jR^t exposure of the wound 

as set up by Dr. ileleuey. In closing. Dr. (- oiler . gRtained by delayed elo.suro 

to air might lie an iinportaut factor in t u. e,oo 
ot wouiuls. 
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o. Hugh H. Trout, Eoanoke, Va., in discussing the role of x-radiation in the 
treatment of carcinoma of the breast, said that there is no substitute for the radi- 
cal operation for carcinoma of the breast. Radiation is not so well standardized 
at present as is surgery, thus accounting for the confusion regarding interpreta- 
tion of radiation results. His opinion is based on 600 cases of carcinoma of the 
breast, a consideration of the literature, and conferences with radiologists. 
Preoperative radiation which destro3's tissue is undesirable and increases the 
chance of recurrence. Appropriate dosage should be estimated to meet individual 
1 equirements. Young women can receive three or four times as much radiation 
as can older women, so the former get better results. Radiation at short inter- 
\ als is more desirable in j-ounger women because of more rapid cell division in this 
tj’pe of patient. As emphasized by Coutard, it is important to studj' the life 
cj'cle of carcinoma in the individual patient. He cited the difficulties encountered 
in his clinic in cariying out prolonged preoperative radiation, and in manj' cases 
fort^'-eight-hour preoperative radiation was emploj’cd. Preoperative radiation is 
valuable in the presence of palpable axillarj- glands, infiltration of the skin, 
debilitated patients, rapidly- growing tumors associated with pregiiaiicj-, ap- 
parently hopeless cases, and carcinoma implantation in tract of biopsj- needle. 
Radium is administered at the time of operation bj- introducing lifteen or twenty 
radium needles of 3 to 5 mg. each. Postoperative radiation is started after ten 
days; if begun earlier, the graft will be killed. Through public education, cases 
are being brought in earlier and this accounts, at least in part, for improved 
results. Belief of pain can be aecoinpHshed by means of x-radiation in some cases. 
Dr. Trout also spoke of radiation of the pelvis and suggested that the good effects 
of radiation in carcinoma of the cervix may be due in part to the simultaneous 
irradiation, of the ovaries. 


6. Barney Brooks, Nasiiville, Tenn., in a discussion of the present status of the 
radical operation for carcinoma of the breast, quoted statistics and cited observa- 
tions of others to the effect that local removal or simple mamnieetomy, combined 
with radiation, or tiie use of radiation alone, is equally' good or superior to the 
radical Halstead operation. He gave the principles uuderlj-ing the radical op- 
eration, notablj- the removal in mass of all tissue which might be involved, re- 
gardless of concepts concerning the mode of e.xtension of carcinoma; i.e., whether 
bj' continuitj' or bj^ embolism. Dr. Brooks cited the remarkable similaritj^ of 
the original publications Iw Halsted and bj' Jlej-er concerning the treatment of 
carcinoma of tiie breast. The iindings at the time of operation are of more prog- 
nostic value than is histologic classification. The radical operation is the pio- 


eedure of choice. 


In discussing the last paper, Roy D. McClure, Detroit, Mich., felt that many 
.surgeons who saj- that thej- perform tlie Halstead operation are not, in realiti, 
emploj-ing the technique advocated bj' Dr. Halstead, as this type of operation 
frequentlj’' necessitates large grafts. Dr. McClure referred to an apparatus 
devised recently which greatly facilitates obtaining large .sheets of skin for 
grafting purposes. 


Charles C. Lund, Bo.ston, Mas.s., classified the inoperable ca.ses of carcinoma of 
the breast into cases: with growths fixed to chest wall, with bone and chest 
metastasis, and with marked edema of the skin. In fO per cent of instances 
enlarged Ij'mpb glands are not recognvzed -.it the time of operation. Pathologic 
reports confirm the findings in 90 per cent of cases of carcinoma of the brea.st in 
which viands are feit. Lund is not now emplo.ving radiation of the pelvis as an 
adiuucr in the treatment of carcinoma of the breast. He doc.s not at prc.seiit 
administer preoperative radiation, but postoperative radiiUion is employed more 
extensively than formerly. Eollm A. Daniel, Na.sl.ville, Tean., pre.sented ad- 
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ditional data regarding patients referred to by Dr. Brooks. He discussed the 
average duration of life after the tumor is first noticed by the patient and t e 
comparative results whether or not x-raj”^ is employed. Walter O. Bullock, Le ' 
ington, Ky., in discussing Dr. Trout’s paper, deprecated radiation of the pelvis 
and inadequate breast operations. James F. Mitchell, Washington, D. v ® ^ ® 
that Bloodgood carried the operation even further than Halstead. L. Wallace 
Prank, Louisville, K3-., reported that, in 192 cases of carcinoma of the breast, 
he had only 3 skin recurrences. In his experience. Dr. Frank stated that s -in 
grafting following radical breast operations has not been necessary. 

In closing, Dr. Trout stated that radiation is likely to cause carelessness in 
surgical removal. He has treated some cases which at first appeared inopera i e, 
hut which, following radiation, became operable. Better results have been o 
tained-when there is a single large axillary mass than when there are manj 
shottj- ones. He is presentl3- not enthusiastic about radiation of the pelvis. 
Brooks, in closing, said that he believes that operative treatment is on trial tor 
its life. Before condemning it, one must be certain that it has been came on 
properl3-. However, the validity of the basis for the radical operation has been 
reasonabl3' questioned, and reinvestigation of the problem is, he believ es, in or er. 

7 . J. M. Donald, Birmingham, Ala., reported 21 cases of Malenus anticus syn- 
drome, 5 of which had an associated cervical rib. In man3' instances the patien 
did not have a long neck. In operative procedure for this condition, the thoracic 
duct may be lacerated. Bilateral tenotomy was performed in 3 cases ivith a 
bilateral scalenus anticus S3-ndronie. One case had preoperative gangrene ^ ' 
atroph3' muscles of the arm and shoulder. A section of muscle was remov e 
some cases. Of 16 cases submitted to operation, 14 were relieved. Some cases 
were immediatel3' relieved, and the longest time elapsed before relief was 0 
tained was six weeks. Dr. Donald cited 19 cases in which only mild symptoms 
were found and which needed no operation. The scalenus anticus 3311 rome is 
more common than most surgeons realize, and is accountable for man3 cases 
obscure brachial neuritis. 


8. K. H. Aynesworth, Waco, Tex., suggests the term cerv icobrachia syn rome 
to replace scalenus anticus S3'ndronie. He reported seveial cases w ic e c 
■sidered illustrative of the traumatic origin of the svndrome, .some of the neun 1 
and others of the vascular t3’pes. Kesection of the rib following tenotonn o 
scalenus anticus was necessar3' in several instances. Dr. A3ne.sworth presen 
number of possible mechanisms for the development of the syndrome. 

In discussing the latter two papers, Mims Gage, of New Orleams, La., referred 
to conditions which might be responsible for the scalenus anticus syndrome in- 
cluding a low origin of the cervical plexus, failure of descent of t e .s lou 
girdle, and spasm of the scalenus anticus muscle. He emphasized the impor aii 
of novocain injection of the anterior scalene muscle as a diagnostic measure in 
diagiio.sis of the condition. In 1110113' cases, the brachial plexus and suicavi. 
artery pass through the muscle. Dr. Gage drew attention to both the .scalenu.^ 
anticus major and minor muscles; the latter has been demonstrated in 60 per cen 
of special dissections. He suggested that an effort be made to^ locate t le 
minimus muscle behind the ple.xu.s. ilost cases of scalenus .intieu.s ayn rome oc 
in women. Lucian Landry, New Orleans, La., reported four ca.ses ot < i.sp 
subclavian artery wbieh had been misdiagnosed as aneurysm.s. fhev were a 
cases with a cervical rib. Alton Ochsner, New Orleans, La., pre.-ente a simp e 
diagnostic test; i.e., putting the .scalenus anticus niusde under tension, by having 
dm patient turn bis head to the same side, will induce the .symptoms. Oscillometric 
tracings may also be of diagnostic value. Because recurrence.s somctime.s occur 
after simple division, excision of a segment of the hypertrophied niuscle should 
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u. Hugh H. Trout, Kounoke, iu discussing the role of x-radiation in the 
trciitment of carcinoma of the breast, said that there is no substitute for the radi- 
cal operation for carcinoma of the breast. Kadiation is not so well standardized 
at present as is surgery, thus accounting for the confusion regarding interpreta- 
tion of radiation results. His opinion is based on 600 cases of carcinoma of the 
breast, a consideration of the literature, and conferences ivith radiologists. 
Preoperative radiation which destroys tissue is undesirable and increases the 
chance of reeiirvence. Appropriate dosage should be estimated to meet individual 
requirements. Young women can receive three or four times as much radiation 
as can older women, so the former get better results. Radiation at short inter- 
vals is more desirable iu younger women because of more rapid cell division in this 
type of patient. As emphasized by Coutard, it is important to study the life 
c>cle of carcinoma in the individual patient. He cited the difficulties encountered 
in his clinic in carr^’ing out prolonged preoperative radiation, and in many cases 
forty-eight-hour preoperative radiation was employed. Preoperative radiation is 
valuable in the presence of palpable axillary glands, infiltration of the skin, 
debilitated patients, rapidlj- growing tumors associated with pregnancy, ap- 
parently hopeless cases, and carcinoma implantation in tract of biopsy needle. 
Radium is administered at the time of operation by introducing fifteen or twenty 
radium needles of 3 to o mg. each. Postoperative radiation is started after ten 
days; if begun earlier, the graft will be killed. Through public education, cases 
are being brought iu earlier and this accounts, at least in part, for improved 
results. Relief of pain can be accomplished by means of .x-radiation in some cases. 
Dr. Trout also spoke of radiation of the pelvis and suggested that the good effects 
of radiation in carcinoma of the cervix may be due in part to the simultaneous 
irradiation, of the ovaries. 


6. Barney Brooks, H'ashville, Tenn., in a discussion of the present status of the 
radical operation for carcinoma of the breast, quoted statistics and cited observa- 
tions of others to the effect that local removal or simple maniiuectomy, combined 
witii radiation, or tlie use of radiation alone, is equally good or superior to the 
radical Halstead operation. He gave the principles underlying the radical op- 
eration, notably the removal in mass of all tissue whicii might be involved, re- 
gardless of concepts concerning the mode of extension of carcinoma; i.e., whether 
by continuity or by embolism. Dr. Brooks cited tJie remarkable similarity of 
the original publications by Halsted and by hleyer concerning the treatment of 
carcinoma of the breast, Tlie findings at the time of operation are of more prog- 
nostic value than is histologic classification. The radical operation is the pro- 
cedure of choice. 

In discussing the last paper, Roy D. McClure, Detroit, Mich., felt that many 
surgeons who say that they perform the Halstead operation are not, in reality, 
employing the technique advocated by Dr. Halstead, as this tj-pe of operation 
frequently necessitates large grafts. Dr. McClure referred to an apparatus 
devised recently which greatly facilitates obtaining large sheets of skin for 
grafting purposes. 


Charles C. Lund, Boston, Mass., classified the inoperable eases of enreinonm of 
the breast into cases: with growths fixed to chest wall, with bone and ehest 
met.astasis, and with marked edema of the skin. In 40 per cent of inst.mees 
enlarged lymph glands are not recognized at the time of operation. Pathologic 
reports confirm the findings in 00 per cent of ca.scs of careinoma of the bren.st in 
which o-iauds are felt. Lund is not now emplor-ing radiation of the peivi.s a.s an 
adiuncr iu the treatment of earcinojiia of the breast. He does not nt present 
administer preoperative radiation, but postoper.ative radiation la employed more 
e.xlei.sively tlian formerly. EollM A. Daniel. Nashville, Tenn.. presented ad- 
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from the finger to the shoulder, which latter region did not become involved 
until the patient was 21 years old. The arm was amputated and ten years passed 
before two new angiomatous formations occurred, one in the axilla and another 
in the right sixth intercostal space. Because of thinning skin and thieatenin^ 
rupture, excision of the axillary mass became mandatory. The hemostatic problem 
here was most serious. Dr. Matas used turpentine as a hemostatic agent for the 
bleeding granulation tissue which followed operation. The mass was, in effect, 
a tremendous sieve of arteriovenous aneurysms. Subsequently, a mass develope , 
apparently involving the subclavian artery. Compression of the mass raised the 
blood pressure and resulted in slower pulse, and fluoroscopic examination showe 
diminution of the size of the heart. The subclavian artery wms ligated following 
temporary arrest of the innominate artery, and subsequently amputation was 
done. A recent report from the patient indicates that he is well and active, las 
married, and has a child 4 years old wdio has no angiomas. Dr. Matas is of the 
opinion that anlage embryonic cell nests remaining dormant for years account 
for the lesion. Although at first the tumor was thought to be clinically malignant, 
although histologically benign, the surviv'al of the patient pioved the case to e 
clinically benign as well. The area on the chest was treated with xrajs an 
the lesion disappeared. 

Barney Brooks, Nashville, Tenn., commented on the courage of Dr. Gatch in 
attacking the large aneurysm. In discussing Dr. Matas’ paper. Dr. Bioo's ^ 0 \.e 
of the danger of air embolism occurring during operations on angiomas. 

W. Allen, Boston, Mass., stated that there are not many cases of syphilitic aneu- 
rysms in New England, nor are many cases of arteriovenous aneurysms en- 
countered in that territory. However, many cases of aneurysms due to arterio- 
sclerosis are observed. This latter type of aneurysm frequently occurs in le 
popliteal region and leads to thrombosis. In one such case, injection o le 
lumbar sympathetic ganglia, first with novocain and subsequently wit a co lo , 
resulted in the disappearance of the pulsating mass and, he believes, prev'entea 
the development of gangrene. James M. Mason, Birmingham, Ala., enions r 
a method w-hich he has developed for the control of main arterial supply in ea i g 
with aneurysms at the base of the neck. An incision is made para e o 

sternoniastoid, then parallel to the clavicle, and finally out to the anterior axi ary 
fold. Flaps are made and the clavicle is divdded distal to the attae imen ° ‘ 

sternocleidomastoid muscle. By retracting the divided clavicle, all impoi an 
structures are exposed. Joseph A. Danna, New- Orleans, La., discussed t r® 
advertent entry' into an aneury-siii aud said that hemorrhage may be con ro 
by occlusion of the opening into the artery- by means of a finger throUo i t le sac 
He also drew attention to the importance of looking for a second or third opening. 
J. L. Campbell, Atlanta, Ga., discussed the difficulties and dangers associated vvitii 
opening of the sac before placing controlling catheters or ligatures proxiiiia 
and distal to the aneurysm. He recommended the resection of part of the clavic e 
rather than simple dh-ision of that bone. 

In closing. Dr. Gage reiterated that sudden ligation of major arterial trunks 
is extremely dangerous. He did not offer the method of developing collateral 
circulation which he described as a cure, but rather as an adjunct in the treatment 
of aneuryyins involving the peripheral arteries. 


12. Frederic W. Bancroft, New York, N. Y., advocated a modilied Kondoleon 
operation for sclerosed leg with ulceration. The operation is intended for cases 
with varicose veins associated with .so much fibrosis that injection, ligation, or 
both of these procedures, cannot be expected to afford, or have proved incapable 
of affordiiig, relief. The performance of the modified Kondoleon operation in- 
creases tlie success of skin grafts applied after excision of varicose ulcers. Fob 



458 


SUKGEBY 


be done. The majority of iiis cases were on the right side, although most of Dr. 
Donald s were on the left. The syndrome i.s particularly likely to bo induced or 
aggravated while the patient is sweeping with a house broom. 

Dr. Donald, m closing, reported only one case in his series which was defmitelv 
associated with trauma. Two cases of scalenus anticus syndrome followed anes- 
thesia; onq was an obstetrical patient, who was given rectal anesthesia; and one 
was a patient who had been operated upon under spinal anesthesia for appendi- 
citis. Eighteen cases had more severe pain at night. Pain is relieved by throwing 
rile shoulders back. Sleeping reverses this and causes pain. In conclusion, 
Dr. Aynesworth states that in the instance of tractor drivers suffering with the 
syndrome, ha was able to afford relief b\- means of a figure-of-8 bandage or brace 
for the shoulders. 


9. Mims Gage, I'lew Orleans, La., discussed the method of developing the 
collateral circulation of arterial aneurysms of the peripheral arteries. Collaterals 
usually developed spontaneouslj'. Sympathetic nerve irritation is likely to occur, 
and tends to cause spasm of the artery and the collaterals distal to the aneurysm 
with resultant diminished blood volume flow and nutritional deficiencies. The 
treatment of choice for arterial aneuri-sin is the obliteration of the vessel. The 
methods for testing the circulation are: (1) Matas compressor, (2) oscillometer, 
(3) plethysmograph, (4) Aloszkowicz method, and (5) thermocouple. Arteriograms 
have shown that there is a deficiency of collateral circulation in the region of 
the knee and, in some instances, in the region of the elbow. Ischemic gangrene 
developing after the ligation of large arteries, as reported by Dr. ATatas, occurs 
in 5.3 per cent of cases, and, according to Tuffier, in 10 per cent of cases. Dr. 
Gage cited a mortality incidence in ligation of the common carotid artery re- 
ported by DeFourmestrau.v as follows: for hemorrhage, 51 per cent; for tumors, 
46 per cent; for aneurysms, 13.5 per cent; and for pulsating exophthalmus, 7 
per cent. The various methods for developing collateral circulation include the 
Matas compressor, alternating positive and negative environmental pressure, and 
intermittent venous occlusion. The rationale of sympathetic nerve section is to 
overcome vasospasm, produce vasodilatation, increase blood volume flow, increase 
arterial blood volume flow distal to ligation, increase the size of the vasa vasorum, 
and prevent ischemic gangrene. The types of sympathetic nerve section are 
classified as: chemical, including novocain and alcohol; and mechanical, including 
surgical. The aneurysmal sac becomes smaller and the associated arterial spasm 
is relieved. A series of eases ivas reported in which the results had been iiio.st 
gratifying. 

10. W. D. Gatch, Indianapolis, Ind., reported a case of large false aneurysm 
of the right subclavian artery caused by :i gunshot wound. A pulsating nias.s 
developed and the a.\-illary artery was ligated. Years later, after coughing, the 
mass in the supr.aclavieular region suddenly increased to the size of a grapefruit. 
Preliminary ligation of the innominate gave incomplete hemostasis. An endancu- 
rysmorrhaphy was done with preparations made for a possible massive hemorrhage. 
Part of tlie manubrium and right clavicle were resected. The sac was opened 
and the opening communicating the aneurysmal sac and the artery was instantly 
occluded by means of a finger. The opening could not be sutured nor could the 
arterv be ligated through the sac, so the opening was plugged with a flap of the 
sac wall. Eight months postoperatively, examination revealed an excellent re.sult, 
there being no pulsation or mass. Dr. Gatch suggested that a free graft of .s.-ic 
wall might be used instead of a flap, and ho added that this .should not he done 
before the false sac has developed; i.e., after three or more months. 

11 Eudolph Matas, Xew Orleans, La., gave a synopsi.s of a ca.se of eavernmi.s 
hemangioma which was evident at birth in 1904. The lesion gra,}u:iliy progressed 
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14. Addisofl Gv Breaizer, Charlotte, N. C., in a presentation concerning hemo- 
lytic jaundice, stated that hemolysins created in the spleen were responsible for 
the destruction of the red blood cells and that blood given by transfusion is also 
hemoiyzed in the same way. 

15. Charles Gordon Heyd, New York, N. Y., considered the factors of mortality 
in operations on the external biliary system and a collective series of 3,986 op- 
erations performed on the biliaiy tract over a period of seventeen and one-half 
years, with a 7 per cent mortalitj'. The operations for chronic cholecystitis were 
performed by 53 surgeons; whereas, 31 surgeons performed the operations upon 
the acute cases. One-fifth of the cases were Dr. Heyd’s personal ones. Malig- 
nancy, embolism, coronary thrombosis, inadequacy of preoperative treatment, and 
lack of judgment in selecting the proper operations, as well as delay on the part 
of the patient, were presented as factors which maintain the high mortality rate 
>n operations on the biliary tract. Tlie preparation of patients with cholecystitis 
for from six to twenty-four hours before operation has been statistically shown 
to halve the mortality associated with immediate operation. Longer periods 
of preparation, however, are associated with a rising mortality. Previous at- 
tacks of acute cholecy'stitis double the mortality. 

16. W. H. Parsons, Vicksburg, Miss,, revieired statistics on the immediate and 
M'd results of choleeystectom 5 - in American and foreign clinics. The mortality 
in previously reported series varied from 1 to 12 per cent. The mortality in 
Parsons’ 100 personal eases of gall-bladder and bile duct operations was 6 per 
cent. Better late results were obtained in those cases in which stones were pres- 
ent. Dr. Parsons felt that allergic patients should be cautiously subjected to 
operation. 


17. Arthur W. AJlen, Boston, Mass., reported on follow-up observations after 
operations for stone in the common bile duct, with special reference to graded 
dilatation of the sphincter of Oddi. He referred to a report presented before this 
society five years ago regarding the passage of bougies in operations involving the 
bile ducts, and stated that tiie common bile duct should not be opened and then closed 
'rithout leaving a T-tube in place, especially if the papilla has been instrumented. 
He believes that retrograde dilatation of the sphincter of Oddi is inferior to 
dilatation beginning within the duct. He uses Bakes’ graduated dilators or 
sound.s, and emphasized that the dilators are not “common duct’’ dilator.s. 
Ihe smallest dilator is 3 mm. and the largest one is 14 nun. in diameter, and 
It is rarely necessary to use a dilator larger than the 10 mm. size. The larger 
Ones may be used to advantage in cutting down on the sphincter of Oddi. The 
average dilatation has been 7 mm., which corresponds to that effected by the 
I'o, 20 French catheter, devised by Cheever for the same purpose. The mortality 
"'as less in the common duct ca.ses in which dilatation was done; i.e., 3.0 per 
cent in the dilated cases than in the iiondilated cases {5.1 per cent). However, 
the mortality in the dilated cases wa.s higher than that in the entire group of 
diary tract operations. In secondary operations when dilatation was done, 
there wms a 1.42 per cent mortality; whereas, when dilatation wa.s not done, there 
"as a 0.14 per cent mortality. Fatal bile peritonitis and pulmonary complications 
"ere greater in the dilated cases, but, by correcting the condition responsible 
for bile peritoniti.s, the increased mortality due to this complication can bo pre- 
lejited. The patient must be taken back to the operating room and e.xploratum 
iloiio if no ])ile is draining from the tube in the eommon bile duct or if bile is seen 
oil the dressings, nltliough not coming through the tube. 

Ill di.seussing the Inst three papers, Frank H. Lahey, lio-ston, Ma.s.s., ob.served 
•hat mortality and morbidity in cases with stone in the common bile duct are 
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owing the operation, induration and coldness of the leg disappeared and the calf 
o the leg became soft. Dr. Bancroft advises performance of the operation onlv 
m se.je cases and referred to Dr. Hugh Trout's report on the same procedur'e 
in 1929. Dr. Bancroft believes that the encircling scar tissue is the most im- 
portant factor, a concept diiTerent from that of Dr. Trout. It ivas recommended 
tiat the placing of grafts be done seven to ten days following Kondoleou 
operation, as immediate grafting was not successful. Compression or support 
by a Unna paste boot should be continued for some time following the operation. 
The average duration of ulcers was fourteen years. Of 20 cases reported, 1'^ 
have remained healed, 2 had fair results, and 2 were failures. Too great a delay 
in skin grafting will result in failure of the entire procedure. The incision must 
be made long enough and must be continued until soft tissue is encountered, at 
both ends of the incision. 


13. Carrington Williams, Richmond, Va., in reporting eases of hysterical 
edema of the hand and forearm, cited various hysterical conditions which produce 
lesions appearing to be surgical. Edema may be caused by venous congestion 
with resulting increased tissue pressure, and tlie size of the leg is increased fol- 
lowing prolonged standing. Dr. Williams reported tliree cases in which hysteria 
was a cause of edema. The first case was that of a girl, 11 years of age, who com- 
plained of painless pitting edema of the left hand and forearm. The arm was red 
and hot and its appearance suggested the e.vistence of inflammation. Twelve 
hours of recumliency in bed resulted in relief. This case was considered to be 
one of major hysteria caused by unhappiness of the child. The second case, under 
the care of Dr. William E. BienhofE, Jr., was that of a man, 40 years of age, who 
complained of red, tender swelling of the arm and forearm. He had been treated 
by a Hopi Indian medicine man. The arm and forearm were elevated in a plaster 
of Paris cast with resulting great improvement, except that the mobility of the 
lingers was not restored. The third case was that of an elderly Chinese beggar 
who had areas of ulceration of the hand. The results were not so good in this 
case. Dr. Williams called attention to the fact that the left hand was involved 
in all three cases. He proved experimentally that maintenance of a normal upper 
extremity in the dependent position for four and one-half hours will cause an 
increase in the volume of the part. 

In discussing this paper, Addison G. Brenizer, Charlotte, X. C., stated that he 
believes that the edema associated with varicose veins is due to a lymphangiti.s 
and not to a phlebitis. In discussing Dr. Bancroft’s paper, Hugh H. Trout, 
Roanoake, Va., said that, no matter Iiow extensive the Kondoleou operation, there 
will be recurrences. Margaret Stanley-Brown, Xew York, X. Y., in discus.sing 
Dr. Bancroft’s paper, stated that, if the Kondoleon operation is to be succes.sful, 
the patient should remain under observation for si.\- weeks. Dr. Stanley-Brown 
presented some of the pitfalls in the performance of the Kondoleon operation 
and advocated avoidance of operation in the presence of infection, preopcrativc 
elevation of foot with bed rest, and postoperative appUcation of a Unna paste 
boot. A single incision was said to result in sufficient gaping; 1:5,000 acriflavinc 
dressings are used in preparation for grafting. Hospitalization for two weeks 
before and for four to six weeks following the operation i.s usually required 
Howard Mahorner, Xew Orleans, La., discussed Dr. Bancroft ’.s paper .in 
called attention to the fact that back pressure, infection, and scarriiig are 
factors responsible for persistence of varicose ulcers. He mentioned the impor- 
tance of low ligation or the exci.sion of segniciit.s of vcin.s where leaks occur. He 
also discussed the conipar.ative tourniquet te.st. Eobert L. Shades, Augusta, Cm., 
spoke of the importance of removing foci of infection in order to avert recurreiiee 
following the Kondoleou operation. 
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cases on the above basis; therefore, he decided to employ a test which would 
be more dependable in the diagnosis of acute pancreatitis. He selected Somogi s 
starch test for amylase. The mean level of amylase in this method lies between 
70 and 200. Some of his cases had readings as high as 1,600, and in one case a 
reading of 3,600 was obtained. Acute pancreatic abscesses should be drained, 
but at present not many surgeons operate for the acute fulminating hemorrhagic 
tjpe. These cases often require exploration for other possible lesions, such as 
ruptured peptic ulcers, acute cholecystitis, etc. Splitting the capsule of the pan 
creas is not effective and should not be done. Drainage should be established 
in order to allow the sequestration of neerotie masses of pancreatic tissue. The 
characteristic opalescent material may be obtained by diagnostic aspiration of 
the peritoneal cavity. The average mortality when early operation is done is 
49 per cent; whereas, delayed operation performed in 161 foreign cases was as- 
sociated with a mortality of only 18 per cent in ail varieties of the disease. The 
amylase test is of practical value in the edematous tjqie, which, incidental!} , 
tends to subside. Acute pancreatitis and acute parotitis are analogous in that 
in both of the conditions the blood amylase is elevated. Because of the favorable 
results obtained in the treatment of parotitis by x-radiation, Dr. Morton has 
employed x-ray therapy in eases of acute pancreatitis. Through two portals, 250 
to 450 r. units were administered with encouraging results. 

In discussing this paper, Roy D. McClure, Detroit, Mich., discussed the Turner 
and Cullen signs. By means of a colored lantern slide, he demonstrated the dis- 
coloration in the flanks, more marked on the left side, which was observed in one 
of his cases of acute pauereatitis. Irvin Abell, Louisville, Ky., questioned the 
occurrence of pancreatic edema as a distinct and final entity. The various de- 
grees of pancreatitis are merely different stages in the same process. The less 
done to the pancreas, the better, and drainage of the gall bladder is a helpful 
procedure in some cases. George G. Turney, Baltimore, Md., reported on 21 eases 
of acute pancreatitis admitted to the Union Memorial Hospital. In only a few 
instances was the accurate diagnosis made. Immediate operation was performed 
in all eases, and in some cases tlie gall bladder was drained. Tlie region of tiie pan- 
creas was drained, but the pancreas was not incised. 

19. William E. Lower, Cleveland, Ohio, showed two motion pictures, one show- 
ing tlie Coffey method of ureteral transplantation, and the other one illustrating 
the technique of cystectomy. 

In discussing tlioso pictures, Addison G. Brenizer, Charlotte, N. C., described 
the operation of bilateral ureteral transplantation whicii ho has previously pre- 
sented. Henry L. Douglass, Nashville, Tenn., stated that he had tried Brenizer ’s 
operation, with resulting stenosis of the ureter. In using the operation dem- 
onstrated by Imwer, ho warned against taking deep bites into the ureter along 
the portion buried in the gut wall. In experiments on dogs ho found that poor 
healing often led to the ureter entering directly into the bowel. To avert this 
undesirable occurrence, he advoeate.s placing a drain along the bed in which the 
ureter is buried. W. Lowndes Peplc, Richmond, Va., reported three cases of 
ureteral transplantation. Trancis Randall Hagner, Washington, D. C., believes 
that in transplanting dilated ureters it is better to introduce a catheter throu'di 
the ureter. ” 


2ft. ilmbroso H. Storck, New Orleans, La., presented a series of 46 penetrating 
wounds of tlie abdomen, .35 of which were gim.shot wounds .and 11 of which were 
stab wonnd.s. The cases were .statistically summarized and analvzed in relation 
to the recent advances in surgical practice which are appiicalde in the treatment 
of these injuries. The importance of heinorriiage in relation to the management 
and prognosis, the preoperative preparation, the criteria for the selection of case.s 
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related to the time factor. Since the infection factor is so important and pro- 
longation of the disease means prolongation of the infection, the relation of in- 
fection to common duct stone should be appreciated by the medical men. Dr. 
Lahey advocates more frequent common duct exploration because stones are often 
present in the ducts and not in the gall-bladder. Dr. Lahey stressed the impor- 
tance of an adequate incision in the abdominal wall, but said that elevation of 
the back of the patient is of no value. The surgeon should pack off the stomach, 
intestines, and omentum to the left until the fornmeii of Winslow and the vena 
cava can be seen. Then the foramen of Winslow should be blocked off to prevent 
spillage into the lesser peritoneal sac. Dr. Lahey believes that exploration of 
the duct is especially important in operation.s for acute cholecystitis. If the bile 
is anything but normal in color, the duct should be drained. W. D. Gatch, 
Indianapolis, Ind., advocated the use of a silk urethral bougie instead of the 
metal dilators. He believes that cholecystitis is primarily chemical and that in- 
fection is secondary. In discussing Dr. Heyd's paper, W. A. Bryan, Hashville, 
Teim., spoke about the harm of long delay in instituting operative treatment and 
advised against performing other operations at the time of operations on t!ie 
biliary tract. Harold L. Foss, Danville, Pa., reported eight cases of gallstone ileus, 
including a fatal case in which there were two stones, the second one having 
been overlooked. A search should be made for multiple stones in eases of gall- 
stone ileus. Henry Cave, Hew Tork, H. Y., classified the terms commonly used 
in reference to operations for acute cholecystitis, as follows: immediate or 
emergency, within three liours; early, twelve to seventy-two hours; delayed, 
three days or longer. He advocated a period for the study and preparation of 
the patient before performing any operation for acute cholecystitis. Dilatation 
of the papilla results in a shorter period of bile drainage following operations 
on the common duct. Waltman Walters, Sochester, Jliun., advocated being con- 
tent with operations on the gall bladder or the bile ducts, deprecating even the 
simultaneous performance of an appendeetomj’ or pyloroplasty. He commended 
dilatation of the sphincter of Oddi in selected cases; i.e., those in which the 
common bile duct is enlarged. He said that there are still indications for the 
performance of cholecystostomj- and recommended this operation for poor risl 
cases, and in diseases of tiie head of the pancreas. E. L. Sanders, Memphis, Teiiu., 
cited two periods in his experience in the surgical treatment of biliary tract dis- 
eases. He has improved his results by better preoperative preparation of hi.- 
patients. He described a method of conserving bile by elevating t!ie tube e.v- 
tending to the common duct abov'o the level of the bed. Hubert A. Eoyster, 
Raleigh, H. C., expressed the feeling that a new chapter is about to be written 
in the liistory of biliary surgery. In earlier periods, only the gall-bladder stouvs 
were removed; then the stones and the gall bladder were removed. The fina 
satisfactory solution of the problem will come when it is possible to control fin- 
primary cause of biliary tract diseases, which is a disease or abnormal function 
of the liver. 


IS. John J. Morton, Eochester, N. Y., remewed the diagnosis and treatment o 
acute pancreatitis and stated that the diagnosis of this condition is leri mi 
satisfactory. At least three types of inflammation should be considered: 
tons, hemorrhagic, and suppurative. Sudden and severe pain is evidence! m 
cases. Although vomiting is present in 75 per cent of the cases, it is no a 
liable factor. Jaundice is present in only 33J per cent and shock is 
some cases. There is a relative increase in pulse as compared to 
Tenderness is usually present in the left costovertebral area. Spasm 
tion are sometimes present. The white blood cell count averages 1‘, 
per cubic millimeter. There is sometimes an accompanying gljcosuria. 
of the patients are obese. Correct diagnosis is made in only It per ceii 
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23. Edwin P. Lehman, Charlottesville, Va., presented a preliminary report on 
the experimental control of intra-abdominal adhesions. Heparin was tested for 
its effect in preventing the deposition of fibrin following the division of peritoneal 
adhesions. Both dogs and rabbits were used in the experiments. Peritonitis was 
produced by perforating tlie appendix. Three thousand units of heparin were 
introduced into the peritoneal cavity at the time of operation and repeated on 
the first and second postoperative days. Control observations were made usiiio 
(1) saline solution, (2) amniotie fluid, and (3) nothing. The group of animals to 
which heparin was not administered developed 150 per cent as man> a esions 
following the division of previously existing adhesions; whereas, there was only 
a 26 per cent recurrence of adhesions in the instance of the animals who receive 
heparin. Although already formed thrombi are not affected by heparin, the pos 
sible danger of hemorrhage following the use of heparin has so far made Dr. 
Lehman hesitant to recommend the method for clinical use. E. L. Sanders, of 
Memphis, Tenn., said that he has used amniotie fluid in about 300 eases during 
the past ten j’ears, with gratifjdng results. Mims Gage, New Orleans, La., spoke 
of the use of papain solution for the prevention of the recurrence of peritoneal 
adhesions. Thomas C. Davison, Atlanta, Ga., reported follow-up observations on 
cases in which mineral oil was introduced into the peritoneal cavity for the in- 
tended purpose of preventing adhesions. He reoperated on some of the cases 
and found oleomas, which were at first diagnosed as sarcomas, both clinically 
and by pathologists. He now uses amniotie fluid. Joseph E. J. King, New York, 
N. Y., said that he has used papain solution in 30 cases with peritoneal adhesions, 
and ho added that he plans to use it for the prevention of meningeal adhesions. 

25. H. A. Gamble, Greenville, Miss., discussed anchorage of the mobile cecum, 
and based his conclusions concerning this procedure on 310 cases, most of whom 
were females. The normal fixation of the cecum is related to normal function 
of the entire gastrointestinal tract. He cited four grades of abnormal mobility 
of the cecum and reviewed the theories which have been offered to explain the 
development of moliile cecum. On the basis of the clinical manifestations pro- 
duced, he classified the types into the gastric, biliary, renal, duodenal, and right 
iliac fossa types, and added that sometimes the symptoms are systemic as a result 
of abnormal intestinal absorption duo to intestinal stasis. Simply removing the 
appendix docs not afford relief to patients with a mobile cecum. Fixation of the 
cecum on the psoas shelf has been suggested, but Dr. Gamble recommends forming 
a new bed for the cecum and the ascending colon along the right peritonea] 
gutter. From 210 replies to iiuestioiinaircs, he found that 75 per cent were cured, 
15 per cent were improved, and 10 per cent were unimproved. There were no 
mortalities. 

la discussiag this paper, Charles Rosser, of Dallas, Texas, said that he believed 
that the after care which tlic patients received must have contributed to Dr. 
Gamiilo’s good results. Dr. llo.sser does not believe that the operative procedure 
is necessary, and ho has aliundoned it. 


26. M. J. Henry, I.ouisville, Ky., in a presentation devoted to acute intestinal 
obstruction, oatlineii tlic dilTereuee.s between obstriu'tioii duo to neoplasia and 
Hens due to other causes. He reviewed 182 cases of noumalignant obstruction, 
■ 0 per cent of which were operated upon by Irvin Abell, Louisville. Ky., and 30 
per cent of which were operated upon by himself. Fain and vomiting were 
present in O.i per cent of the case.s. Distention was the next mo.st freciuent sign. 
Dr. Heap- reported "20 deaths in the group of eases in which obstruction wa.s due 
to adhesions. In 1 ) of these case.s, intestinal resection had been performed. The 
a.onality wa.s higher when the patients had not had a previous operation, hecause 
Ot tlie .Iclay iii diagaoMs la such case.s. He reported a 19 per cent mortality in 
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for operation, the methods for determining the optimal time for operation, and 
the postoperative care of patients with penetrating wounds of the abdomen were 
considered. 

In discussing this paper, Eudolph Matas, New Orleans, La., said that Charity 
Hospital in New Orleans has had more material available for studies on this 
subject than any other hospital in the world. Memphis, Tenn., Atlanta, 6a., 
Louisville, Ky., and Birmingham, Ala., share New Orleans’ unenviable position 
in respect to the high incidence of gunshot and stab rvonnds. It is important to 
study the wounds in detail, and important statistical compilations are being made 
from the recent Spanish Civil War experiences. Dr. Matas expects that China 
and Japan will furnish much important data on the subject of penetrating wounds 
of the abdomen. Kettig A. Griswold, Louisville, Ky., expressed the opinion that 
in icepick -wounds laparotomy is not necessary, since such small perforations as 
might occur will spontaneously become effectively sealed off. The peritoneoscope 
has been used for the detection of blood, intestinal contents, or perforations, thus 
avoiding about 10 per cent of the unnecessary operations. 

21. Eoger Doughty, Columbia, 8. C., in a report on chronic obstruction of the 
first portion of the duodenum bj' congenital bands, described observations which 
he and George H. Bunch, Columbia, S. C., have made. He discussed the symptoms 
which simulate those produced by pyloric stenosis. The operative procedure em- 
ployed in their eases, i.e., cutting along the outer right avascular peritoneum, was 
illustrated. The bands do not seem to reform and recurrence of symptoms floes 
not occur. The belief was expressed that the condition has frequently been over- 
looked and thereby many lives have been lost. 

In discussing this paper, Lon W. Grove, Atlanta, Ga., reported two eases of 
congenital intestinal abnormalities. One was a case of malrotation and the 
other a ease of duodenal obstruction. Kenneth Aynesworth, Waco, Tex., dis- 
cussed the anthropologic a.speets of malrotations of the intestinal tract. 

22. Boy D. McClure, Detroit, Mich., in a consideration of operative technique 
in partial gastrectomy, emphasized that the ease with which this operation can 
be done is related to the condition of the patient. He stated that he leaves an 
indwelling gastric catheter in place for flve days. Under spinal anesthesia, an 
incision is made along the midline, with tlie removal of the umbilicus in many 
cases. He places a specially designed clamp around the pylorus after its mobiliza- 
tion, and he uses a modified Furniss clamp across the duodenum. Two hundred 
cubic centimeters of an antiseptic, developed by Hartmann, is placed in the 
stomach two hours preceding operation. In order to avoid slippage of the stomach 
through the Payr clamps, which he applie.s to the stomach, Dr. McClure uses 
Payr clamps to the tips of which clamps are attached. He performs the Hof- 
meister-Pinsterer type of anastamosis. 

In discussing the paper, Samuel Marshall, Boston, Mass., said that he operated 
on only 8.2 per cent of duodenal ulcers, but on about 33 per cent of gastric ulcers. 
He stated that surgeons at the Lahej' Clinic now do seven resections to three ot 
the more conservatii-e operations. He reported only 1 death in the lust 88 rc.soc- 
tions, this fatality being due to pulmonary embolism. He said that Dr. McClure 
has had 1 death in 53 resections. He depends upon the high gastric acidity or 
the preoperative administration of hydrochloric acid for sterilization of t e 
stomach. It is his practice to do an antecolic anastomosis, because an anterior 
anastomosis is easier to perform and, furthermore, it is easier to take down sm i 
an anastomosis .should a marginal ulcer develop. An enteroentorostomy is not one 
because of the undesirable deprivation of the anastomosis site of tlie al a i "0 
secTGtions wliich foUowa this procedure. 



REVIEW OP REGENT 3IEETTNGS 


467 


life is possible after removal of tbe spleen. Jolm deJ. Pemberton, Eochester, 
Ilian., cited that since lOOf in SOO cases of splenectomy at the Mayo CUme there 
have been only 4 cases of solitary cyst, so he agrees with Dr. Eoberson that they 
are rare. Three of these cases were females. There was no history of trauma in 
any of the cases treated at the Mayo Clinic. 

29. Warfield M. Piror, Baltimore, Md., in discussing the treatment of Addison s 
disease by the implantation of synthetic hormone, stated that destruction of the 
adrenal cortex, as described by Addison, has been known foi only eightj fii e 
years to be the cause of morbidity and death. In 1930, Piiffner and Swingle 
isolated a potent adrenal cortex extract. In 1933, Loeb, of Columbia University, 
drew attention to the value of administering large amounts of sodium chloiidt 
in the treatment of Addison’s disease. Dr. Firor reiterated that potassium is 
also important. His report was concerned with observations made folloiiiiio 
the implantation under the skin of pellets of desoxycorticosterone acetate. One 
pellet of the substance, weighing 100 to 150 mg., must be implanted for eacli 
0.5 mg. daily requirement of the hormone. Because patients with Addison s dis- 
ease are such poor risks, the pellets are inserted in the operating room, in ordei 
to reduce to a minimum the possibility of infection at the sites of implantation. 
Sometimes us many as sixteen pellets may be introduced, thereby furnishing 
a supply of hormone sufticieut for as long a period as nine months. Following 
this therapy, the plasma volume increases, the blood pressure is remarkably ele- 
vated, and there is an increase in body weight. Of the 17 patients treated with 
pellets, 15 have resumed their usual duties. Eegeneratiou of cortical tissues, due 
to general improvement of the patient following desoxycorticosterone acetate, 
makes smaller subsequent doses of the hormone suflicient. It was anticipated that 
sufficient regeneration may eventually occur in some cases so that adequate normal 
function will continue without hormone therapy. 

In discussing this paper, Harvey B. Stone, Baltimore, Md., said that Dr. Firor ’s 
work illustrated what might bo accomplished by the cooperation of chemists, 
physiologists, and surgeons. Dr. Stone drew attention to his own work on the 
transplantation of tissues which secrete hormones. He transplanted adrenal 
cortex in three patients, all of whom were at least temporarily imitroved but all 
of wliom are now dead. George J. Heuer, New York, N. Y., asked if there is any 
danger in tlie use of pellets. 

Dr. Firor, in conclu.sion, .stated that pellets .should be hard in eonsi.stene 3 ' in 
order to avert undesirablj' rapid absorption of the hormone. Ho alwaj’s keeps his 
[)atients under observation for several weeks in order to determine the rate of 
absorption. 

30. John deJ. Pemberton, lioche.ster, 5Iinn., in discussing tin-roglossal duct 
fistula, referred to Sistrunk .s advocation of the eutnplete operation for this de- 
velopmental anomal\'. Others before him had described or advised complete op- 
eration.s, but .Si.strunk developed a method which as.sures removal of the entire 
tract, even when it is impossible to trace the duct throughout its entire length. The 
embryologic I actors leading to the formation of thyrogloastil sinus or fistula were 
presented. Pemberton reported 293 cases, some of the patients being past GO 
tears ot age. Of 2Gl cases followed successfullj*, there were -1 cases (1.5 per 
cent) of rceurreiico. Manj- operations Iiad been done previou.slt- on these pa- 
tients, as many as ten operatioa.s in one case. The complete operation should be 
postponed until acute infection has been controlled. Preliminarv incision nnd 
•Iraiaage is sometimes nece.s.sart-. A transverse iueision is made at the level of the 
hyoid. .Since the portion of the tract above the hyoid cannot bo seen, that portion 
ol the tract must lie cored out. A linger placed in the mouth against the base of 
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53 cases of external liernia and a 50 per cent mortality in 10 cases of volvulus. 
In 6 operative cases of gallstone ileus, there was a 50 per cent mortality. Of 
12 cases of intussusception, 11 were operated upon, with a 30 per cent mortality. 
One of the fatal cases had a mesenteric thrombosis. The single patient in this 
series in whom intestinal obstruction was due to imperforated anus lived. The 
total mortalities, according to some of the surgical procedures employed, were 
as follows: enterostomy, 100 per cent; freeing adhesions and enterostomy, 38 per 
cent; freeing adhesions alone, 17 per cent. In the future, operative procedures 
will have much less place in the therapy of intestinal obstruction, because of the 
development of apparatus and criteria for the nonoperative management of ileus. 

In discussing this paper, Elmer H. Adkins, lliami, Pla., reiterated the impor- 
tance of early diagnosis in intestinal obstruction. James D. Eives, Kew Orleans, 
La., discussed the pros and cons of treatment of obstruction with the iXilier- 
Abbott tube and warned against the improper use of this method. He reported 
17 cases of ileus in which the ililler-Abbott tube was used at Touro Infirmary. 
In 11 instances the tip of the tube passed through the pylorus. Two of the 
failures occurred in children. Dr. Kives reported 4 deaths in the series, none of 
which were attributable to the use of the tube. In. one ease death caused by 
pneumonia averted death due to intestinal necrosis, which autopsy revealed w.ss 
impending as a result of ovorinflatiou of the balloon. He said that now he never 
introduces more than 40 c.c. of air into the balloon. Subsequent operation was 
necessary' in one of the eases. If free bowel movement (diarrhea) does not 
occur within twelve hours, the tube treatment should be considered unsuccess- 
ful. Edward Vernon Mastin, St. Louis, Mo., reported the case of a child o years 
of age who within a period of 14 months had three ileocolic intussusceptions, for 
which the following operations were performed: (1) reduction of the intussuscep- 
tion, appendectomy, and suture of the ileum to the cecum; (2) simple reduction 
of the intussusception; and (3) fixation of the cecum. 

27. Charles H. Watt, Thoniasville, Ga., in presenting a modified spur-crushing 
clamp, spoke about exteriorization operations employed in the treatment of 
lesions of the left colon. The clamp which he has devised eliminates long coii- 
valeseenee, undesirable persistence of the colostomy, and the necessity of re- 
peated applications of a .spur-crushing clamp. He discussed the difficulty’ ot 
closing the colostomy in some eases and said that he believes that failure of the 
colostomy to remain closed is most often due to the insufficient crushing of the 
spur effected by’ other types of clamps. Dr. Watt’s modification of the usual 
spnir-crushing clamp consists essentially of the addition of a thin central blade 
which can be sutured to the adjacent loops of sigmoid at the time of operation, 
and which subsequently' serves as a guide when the crushing clement of the clamp 
is applied. 

28. Foy Boberson, Durham, H. C., reported two eases of solitary cyst of the 
spleen. A personal caso was of the true serous or lymphatic type. The other 
case, a hemorrhagic cyst, was under someone else's care. Ho classified cysts o 
the spleen into three types: hydatid, hemorrhagic, and lymphatic. In hlh 
splenectomies performed at the Mayo Clinic between 1000 and 1034, only 2 

of cyst of the spleen were observed. Trauma, degenerative change.s. or neoplasia 
luav cause solitary cysts of the spleen. There i.s no coii.staiit dependiiblc sign o'- 
symptom, but in the instance of large cysts a mass may be detected. X-ray cn 
ainination revealed a large spleen in Dr. Boberson ’s case, and the radio ogis^ 
suggested the diagnosis of cyst of the spleen. Jfany c.v.sts of the spleen ui 
found to be amenable to nonsurgical treatment. ^ ^ 

In discussing Boberson ’s paper, Charles Gordon Heyd, Now York, N. 
that solitary’ cysts are not rare. He drew attention to the fact that norni.i 
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position for some time after meals, and eating late at night should he avoided. 
Appropriate doses of antispasniodios should be administered. In the case of obese 
patients, loss of weight often affords considerable relief. Dr. Guthrie discussed 
the occurrence of complications, such as ulceration of the esophapal mucosa, ob- 
struction, hemorrhage, and cardiac failure. He advocates operative treatment if 
the diameter of the hernia is 5 cm. or more. 

34. Howard Mahomer, New Orleans, Ha., spoke on umbilical and midline ventral 
hernias. He stated that, except for the size of the hernias and the shape of the 
opening, these types of hernias are very much alike. The incidence of umbilical 
hernias is greater in the negro than in the white population. Postoperative wound 
infection occurs less frequently, he stated, when silk is used as the suture material. 
The factors responsible for recurrence are; obesity, closure under tension, im- 
perfect approximation, the tjq)e of suture material used, the type of operation 
employed, and infection. Por preoperative preparation. Dr. Mahorner advocates 
weight reduction, increasing abdominal pressure with binders, cardiac and urinary 
studies, and supportive therapy. He advised two-stage operations for the large 
irreducible hernias, and advocated the introduction of transverse fascia strips 
between the linea semilunares to relieve tension on the suture lines. 

In discussing this paper, Bradley Coley, New York, N. Y., recommended a 
longer period of preoperative care and preparation, sometimes keeping the patient 
in the Trendelenburg position. He administers pitressin for seventy-two hours 
preoperatively to reduce distention. Dr. Coley also felt that the use of silk re- 
duces the incidence of recurrence. Isidore Cohn, New Orleans, La., believes that 
epigastric hernias are more frequent than is indicated in most statistics. He has 
been using a rectus sheath overlap operation for the past seven years. Charles R. 
Robins, Richmond, Va., suggested the use of a sling to relieve tension at the 
time of operation. 

Rudolph Matas, New Orleans, La., demonstrated the case of a 44-year-old man 
■with a very extensive venous hemangioma with pachydermal skin on the right 
hand. The lesions involved practically the entire right arm, forearm, and hand, 
the right chest wall and, to a lesser extent, the lower part of the left arm and 
upper part of the left forearm. 

36. Bradley L. Coley, New York, N. Y., reported two cases of caisson disease, 
with special reference to the bone and joint lesions. He said that Erdman and 
Phomister are about the only others who have reported such cases. This disease 
is one of the unusual nonmalignant diseases of the osseous system. He reviewed 
the ancient history' of caisson disease, and traced the development of diving suits 
and helmets. Ho discussed the retardation of nitrogen elimination from the 
spinal cord and the bones, a phenomenon which makes these structures particularly 
susceptible to the increased nitrogen tension caused by increased atmospheric 
pressure. Long bones are more likely to be involved than are the flat ones. Mas- 
sive necrosis of the femoral shaft due to caisson disease simulates pyogenic osteitis 
and may bo associated with deforming arthritis. He discussed the differential 
diagnosis and considered the workmen’s compensation aspects of these lesions. 
Dr. Coley then reported two cases of caisson disease which he had observed in men 
who had worked as sand hogs. 

In discussing the paper, Isidore Cohn, Now Orleans, La., said that the bone 
e langes present in Garre’s disease or sclerosing osteitis are similar to those which 
no observed in the x-rays demonstrated by Dr. Coley. 

.in. Prank L. Barnes, Houston, Tex., rcimrted a case of granulosa cull tumor of 
the ovary. About 300 cases are now on record. The presence of the.se tumors 
can l,e reeogni-/.ed preoperatively by the manifestations of excessive estrin 
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the tonpe may assist in the dissection. Extensive scarring and infection, related 
to previous operations, is an important factor in recurrence. 

In discussing the paper, Trank Lahey, Boston, Mass, agreed that only radical 
operations give good results. He reported 200 cases with the same experiences as 
Br. Pemberton. Dr. Lahey deprecated the making of a longitudinal incision in 
operations for thyroglossai Jistula, because of the very undesirable check-rein scar 
uhich follows. He drew attention to the occasional development of squamous cell 
carcinoma in thyroglossai fistulas, Br. Lahey then presented some of his oh- 
seivations in regard to lingual thyroids. He advocated removal of lingual thy- 
roids by the oral route; advised the employment of intratracheal anesthesia; 
spoke about the importance of the proper placing of packs within the mouth; and 
recommended the introduction of traction sutures through the tongue. The po.s- 
sibility of myxedema occurring following the removal of lingual thyroids was 
mentioned. Vilray P. Blair, .St. Louis, Mo., reported having removed part of a 
lingual thyroid. 


IB* M, P. Blair, St. Louis, Mo., reported the case of a child who had lost the 
tip of her middle finger. Tiie distal phalanx and part of the middle phalanx of the 
second toe was grafted to the remaining portion of the finger with very good 
cosmetic effect and satisfactory functional results. 


33. H. Xi. Kirkham, Houston, Tex., discussed the use of preserved cartilage in 
ear reconstruction. He emphasized the dilBcult}- of patterning a rib cartilage 
graft that will be thin enough, and also referred to the difliculty of satisfactorily 
modeling the cartilage. He believes that transplanted cartilage remains per- 
manently as cartilage. He eousider.s a weak aqueou.*! solution of merthiolate and 
saline solution to be the best preservative. The solution should be changed every 
week. By making several perforations through the cartilage, granulation tissue 
can extend through the perforations and thereby anchor the graft. Br, Kirkham 
illustrated the operative procedure as follows; the cartilage is buried under a 
flap, the incision for which begins well up in the hair line above tiie ear and mastoid; 
the ear is raised and brought forward; a tube pedicle is made from the neck; the 
tragus is formed; the pedicle is transformed to form the helix. Following com- 
pletion of the ear, tiie pedicle is returned. 

In discussing this paper, Vilray P. Blair, St. Louis, Mo., commended Dr. Kirk- 
ham. He said that dead cartilage does not unite with tissue as does living 
cartilage. He thinks that ear repair for congenital deformities should be done 
by the time the child is 5 years old. John S. Davis, Baltimore, Md., is of the 
opinion that autocartilage is distinctly preferable, but that isocartiiage may bo 
used if necessary. 


33. Donald Guthrie, Sayre, Pa., in reporting on the incidence and diagnosi.s of 
hiatal hernia, stated that at the Mayo Clinic, between 1!)32 and 1937, there were 
267 such cases. He .said that there is a general increase in the frequency with 
which the diagnosis is made. The important role played by the ciinician in de- 
tecting symptoms and requesting x-ray examination in suspected eases was dis- 
cussed” He outlined the variou.s types of hiatal hernia: (1; the congenital short 
esophagus with partial or complete tlior.acic stomach, (2) the paraesophagea 
hernia,” and (3) the sliding hernia with .shortened esophagus. Hiatal hernia cmi 
usually be recognized with the patient in the recumbent position, but the hernia 
is not likelv to be revealed if the patient is standing. An esophagoscope shouK 
be used ill 'those cases in which hemorrhage has occurred, to 
the bleedin- is the result of carcinoma, ulcer, or hiatal henna. Aot .Hi c . - 
reciuire surMcal treatment. Mheii operative repair of the defect is ' 

iieLssary, or safe, the patient should eat small meals and remain in m ; „ 



REPORT OP THE FORTY-NINTH ANNUAL MEETING OP THE 
■WESTERN SURGICAL ASSOCIATION, LOS ANGELES, 

CALIP., DEC. 15 AND 16, 1939 

Charles W. Mayo, M.D., Rochester, Minn. 
fFrom the Division of Surgery, ihe Mayo Clinic) 

'X'HE forty-nintli annual meeting of the Western Surgical Association was held 
1 in Los Angeles, Calif., Dec. 15 and 16, 1939. Vemon David, Chicago, 111., 
President of the Association, acted as chairman of the meeting. Alfred Brown, 
Omaha, Neb., was elected president for 1910. The place selected for the next 
meeting was Topeka, Kan. 

The local committee had arranged an interesting program of operative and non- 
operative clinics at the Los Angeles County General Hospital which were held the dai 
prior to the formal opening of the meeting. The following brief abstracts are 
compiled from the notes taken by three of us, C. B. Puestow, of Chicago, 111., 
W. E. Lovelace, II, of Eochester, Minn., and myself, at the time of presentation 
of the papers. For any inaccuracies in reporting, apologies are herewith made. 

CLINICS .IT THE LOS ANGELES COUNTY GENERAL HOSPITAL 

H. E. Schifibauer, Los Angeles, Calif.: Diaphragmatic Hernia.— Eleven cases 
(those of 9 men and 2 women) of traumatic diaphragmatic hernia were reported, 
all of which were the result of automobile accidents and in all the hernia w’as on 
the left side. The symptoms in these eases had been of a few weeks’ to ten 
years’ duration. Pain which extended to the shoulder rvas an important symptom; 
fractured ribs and injuries to the lower part of the thorax and upper part of the 
lumbar region should be looked for. The patient is not placed in shock position, 
even though he is in shock, but a semi-Fowler position is emploj'ed. A Levine 
tube with suction is used; oxygen is used wdienever indicated. Operation is not 
undertaken when the condition is in the acute phase, except when necessary to 
stop hemorrhage or perforation. A transpleural approach is employed in the 
chronic case or in the chronic case which has become acute. Occasionally the 
phrenic nerve is crushed as it enters the diaphragm; it regenerates in only three 
to four months. Holes are punctured in the ends of the ribs in order to facilitate 
tying them back together. 

C. J. Berne, Los Angele.s, Calif.; Arterial Embolectomy. — At the Los -Angeles 
County Hospital, the ratio of embolic to thrombotic obstructions is 5 or 6 to 2. 
In the typical case of thrombophlebitis, a white, cold, painful, and tender leg 
nui) result from arterial spasm. In the first one or tw-o hours, tenseness caused 
by edema often may be detected on palpation of the calf of the leg. Unless 
there is a propagation thrombosis, there may be shunting of the blood below 
the emlmlic lesion. In these cases the cold level is lower than would be expected. 
The patient is placed in the dependent position. No heat is applied because it 
increases the oxygen comsumption of the tissue, thus favoring gangrene. Heat is 
applied to other parts of the body. The pavex machine is not used in cases of 
femoral obstruction because it cuts olt collateral circulation. Papaverine may 
be of help. Injocliou of the .sympathetic nerves with procaine hydrochloride 
tnotoc.iin) has not been very successful. Ligation of the saphenous vein was 
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secretion. In children, griinnlosa cell tumors cause the precocious development of 
secondary sex characteristics. In j’oung adults, the diagnosis is most difficult and 
sometimes is evidenced only-hy an increased menstrual flow. The occurrence of 
these tumors after the menopause iua\' cause a recurrence of menstruation. 
Periods of menorrhagia may be intersper.sed with periods of amenorrhea. In the 
case which Pr. Barnes illustrated, menses ceased at 10 years of age and reappeared 
when the patient was 51 years old. Crrauulosa cell tumors may be associated with 
other tumors of the ovary and may occupy either part or all of the ovary. A solid 
tumor of the ovary, removed b^' Albert O. Singleton, Galveston, Tex., was also 
reported by Pr. Barnes. 

10. Thomas P. Sparrow, Charlotte, If. C., presented a paper oti Jeucoplakic 
vulvitis. He reviewed the lustory of the description of this condition. There has 
been much confusion in respect to nomenclature^ probably because of varying 
opinions concerning its cause and the various manifestations in its different forms. 
The theories of etiologj- were reviewed, but the inadequacy of those so far ad- 
vanced was pointed out. Tlie primary h_vpcrtrophic phases with acanthosis are 
often followed by an atropliic phase with associated eolhigeuous changes. It is a 
disease of the menopause or postmenopause. The disease is important becamso 
it is a precanoei'ous condition, and malignancy at the time of operation was ob- 
served in about 50 per cent of the eases. About 36 per cent of patients with 
carcinoma of the vulva gir’e a history of preceding leucoplakin. Differential 
diagnosis must be made between leucoplakia, lichen planus, scleroderma, syphilis, 
fungus dermatitis, etc. local applications as a form of , therapy are worthless. 
The various combinations of treatment which have been employed include the 
administration of hydrochloric acid, vitamin A, sex hormones hypodermically 
in solution or in pellet form as well as by local application and in the form of 
vaginal suppositories, and x-radiation. Surgical extirpation is often necessary or 
advisable. He then reviewed the various methods of e.xcision and plastic repair 
which have been devised. He has ob.=erved po.'^toperative persistence of pruritus 
or skin changes in a number of cases. 

In discussing Dr. Barnes’ paper, Samuel D. Ledbetter, Birmingham, Ala., cited 
a case of arrhenoblastoma which he had observed and presented this case ns a 
counterpart to the granulosa cell tumor. A tumor the size of a grapefruit in 
the right ovary was found at operation. A tumor of undetermined histology, at- 
tached to the left tube, was also removed at the same time. Menstruation was 
re-established, voice changes were relieved, and a general return to feminine from 
masculine characters occurred. Albert O. Singleton, Galveston, Texas., stated that 
Ids case of tumor, referred to by Dr. Barnes, was removed incidentally, m the 
course of an operation for rectal prolapse. 



review op recent ilEETINGS 


473 


liis method of using a Smitli-Petersen nail. His technique was illustrated in a 
motion picture. 

B. 0. Eaulston and H. J. Magnuson. Los Angeles, Calif.: A Demonstration of 
the Use of the Spectograph in the Analysis of Biological Material.— The apparatus 
described was made practical by the use of a photoelectric cell with a controlled 
current. The authors employed a grading spectograph with 20,000 lines to the 
inch. They can determine the amount of silver in the body in cases of argyro 
poisoning, as well as the amount of lead and bismuth in poisoning caused by 
these metals. They plan to study the distribution of minerals m the body, as, 
for instance, in the treatment of sj^philis. 

George Thomason, Los Angeles, Calif.: Massive Resection for Extensive In- 
testinal Adhesions; Four Cases.— The case of a woman who had undergone fifteen 
previous laparotomies and who had obstruction of the proximal portion of the 
ileum wafe reported. Resection was made of 5 feet (152 cm.) of jejunum and an 
end-to-side jejunogastrostomy was performed. Another patient suffered from an 
inflammatory mass in the right lower quadrant of the abdomen. Resection was 
made of 4 feet (122 cm.) of the terminal part of the ileum and the right half of 
the colon. An ileoeolostomy between the ileum and transverse colon was per- 
formed. The third case was described as similar to the previous one; the con- 
dition was believed to be the result of a previous appendectomj'. The same 
procedure as that described in the preceding case was performed. The fourth 
case was that of a woman who gave a history of six previous laparotomies and 
now had high intestinal obstruction. At operation the duodenojejunal junction 
was found to be on the right side and surrounded by a mass of adhesions. The 
adhesions were freed and a side-to-side enteroenterostomy was performed. 

H. K. Bonn, Los Angeles, Calif.: Review of 1,000 Gall-Bladder Operations.— 
Sixteen patients were operated upon within forty-eight hours of the onset of symp- 
toms of acute cholecystitis, with a mortality of 19 per cent. Sixty-four patients 
were operated upon between forty-eight hours and seven days after the onset of 
symptoms with a mortality of 7.8 per cent. The mortality in 427 cases which 
came to operation more than six days after the onset of symptoms was 5.4 per 
cent. The ratio of acute disease was about the same in men as in Tvonien, but 
more women had subacute cholecystitis. Dr. Bonn discussed the series of Drs. 
Hevers, Judd, Phillips, and Pennoyer. 

A. 0. Pattison, Los Angeles, Calif.: Injection Treatment for Acute Thrombo- 
phlebitis.' Injection of the lumbar sympathetic nerves witli procaine hydro- 
chloride (novocain) stops arterial spasm, prevents propagation thrombosis, and 
the increased blood supply prevents lymphatic blockage. In 11 cases in which 
this treatment was used, excellent results were obtained in 5 with complete dis- 
appearance of edema. In 3 cases, pain and tenderness only were relieved, but 
the course was the same. In 3 cases the symptoms ceased" and there was only 
slight edema when the patient was in an upright position. In the favorable 
cases, Uie swelling diminished in tweuty-four hours and was gone in ten days. 
The skin temperature at the too was increased 2 to 8° F. after injection. A trial 
injection of papaverine fir-st in all cases was recommended. 

REOUL.VR MEETI.XG 

Edmund Andrews, Bloomington, HI.; Blood Ether Levels in Surgical Anes- 
thesia. 'I'lie author described a new method by which the amount of ether in 
blood may be determined in about fifteen minutes with an accuracy of 2 per cent. 
An exceedingly wide range of levels of ether in the blood was noted among dif- 
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advised in the late eases. Thirty-one case.s were reported; 30 of the patients 
were seen less than twelve hours after onset of sj-mptoms. Emboleetomy from 
femoral, brachial, and axillary arteries had been performed. 

L. T. Bullock, F. S. Doll'ey, and J. C. Jones, Los Angeles, Calif.: ligation of 
Patent Ductus Arteriosus. — In a careful review of SO cases, it was found that 
So per cent of the patients died as a re.sult of cardiac lesioms, endocarditis, cardiac 
failure, and so forth. The symptoms described were continuous murmur in the 
second or third interspace, increased pulmonic second sound present in S of 
the 11 patients who were presented, prominent conus arteriosus, increased pulse 
pressure, lowering of diastolic blood pressure with exercise, which will give signs 
of aortic insufficiency, femoral sound, absence of cyanosis, and absence of axis 
deviation of the heart. There was a thrill in 9 of the 11 eases, which extended 
into diastole. At operation the approach is made through tlie second interspace. 
Intratracheal anesthesia is used and the lung is inflated about every ten minutes 
in order to avoid atelectasis. Care is taken to avoid tlie recurrent laryngeal nerve 
at' the Junction of the duct with the arteries. Practically all the sj'iuptoms dis- 
appeared postoperatively, and at the time of this meeting the patients had made 
satisfactory progress. 

P. M. Wood, New York, N. Y.: Experimental Work With Trichlor-Ethanol 
Basal Anesthesia. — This agent is liquid, slightly ethereal in odor; it is heavier 
than avertin and there are 1,535 mg. in 1 c.c. In a series of 700 cases, Dr. Wood 
found frequent extrasystoles and arrhythmias, especially during induction and 
awakening. The pulse rate did not rise as high as on the use of avertin. Tlie 
respiratory rate and volume exchange were higher than those noted with the use 
of avertin and the central nervous system is more excited with its use than with 
the use of avertin. The patient's color may become oyster white. 

In discussion, C. D. Leake, Professor of Pharmacology of the University of 
California, emphasized the need for careful study of anesthetic agents and for 
consultations between the pharmacologists and anesthetists. 


W. Baker, New Orleans, La.: Resuscitation (Acute Asphyxia). — In this con- 
dition a vicious c5'cle soon is reached in which anoxia causes paralysis of the 
respiratory center. Dr. Baker sees no need for administration of carbon dio.xide, 
because in most cases there is an excess of carbon dioxide in the circulating 
blood. In deep asphy.xia, he stated, positive pressure usually is necessary becau.se 
of the loss of muscle tone, and Schiiflfer's method and other methods of artificial 
respiration do not give the necessary exchange of air. He expressed the belief 
that only 150 c.c. of air is forced in and out in this way, and this quuntity repre- 
sents only the dead space air. 3Mouth-to-mouth insufflation, it is believed, is ex- 
cellent. Pharyngeal obstruction can be overcome by positive pressure. 


E. H. Warnock, Los Angeles, Calif.: Oxygen Therapy.— The need for early 
administration of oxygen before the patient is moribund was empliasizcd. In- 
creased elevation of temperature increases the demand for o.xygori. Oxygen is 
«iven to patients with cardiac lesions when an acute condition is superimpo.scd 
on a chronic one. In three hospitals in which oxygen tents were used, the average 
concentrations of o.xygen were found to bo only 22 to 28 por cent, wliich would 
be of practically no value. In pneumonia there is an increase in lactic acid as tl.e 
result of anoxemia. Dr. V/arnock discussed the use of the Boothby-Lovelace- 
Bulbnlian inhalation apparatus for the administration of either high or average 
concentrations of o.xygen or mixtures of helium and o.xygen. 


V P. Thompson, Lo.s Angeles, Calif.: Intracapsular Pemoral 
The author discussed thore cases in which open reduction was ncct.s . 
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his method of using a Smith-Petersen nail. His technique I^•as illustrated in a 
motion picture. 

B. 0. Raulston and H. J. Magnuson, Los Angeles, Calif.: A Demonstration of 
the Use of the Spectograph in the Analysis of Biological Material.— e appara us 
described ivas made practical by the use of a photoelectric ^ ell with a ® 

current. The authors employed a grading spectograph with ^0,000 lines 
inch. They can determine the amount of silver in the body in cases of argiro 
poisoning, as well as the amount of lead and bismuth in poisoning caused by 
these metals. They plan to study the distribution of minerals in the body, as, 
for instance, in the treatment of syphilis. 


George Thomason, Los Angeles, Calif.; Massive Kesection for Extensive 
testinal Adhesions: Pour Cases.— The case of a woman who had uudergme fifteen 
previous laparotomies and who had obstruction of the proximal portion o 
ileum wah reported. Resection was made of 5 feet (152 cm.) of jejunum an 
end-to-side jejunogastrostomy was performed. Another patient suffered rom an 
inflammatory mass in the right lower quadrant of the abdomen. Eesectioi 
made of 4 feet (122 cm.) of the terminal part of the ileum and the ng t a o 
the colon. An ileocolostomy between the ileum and transverse colon was per- 
formed. The third case was described as similar to the previous one, t e con 
dition was believed to be the result of a previous appendectomy. The same 
procedure as that described in the preceding case was performed. e^ our i 
case was that of a woman who gave a history of six previous laparotomies an 
now had high intestinal obstruction. At operation the duodenojejunal junction 
was found to be on the right side and surrounded by a mass of adhesions, 
adhesions were freed and a side-to-side enteroenterostomy was performed. 


H. K. Bonn, Los Angeles, Calif.: Review of 1,000 Gall-Bladder Operations. 
Sixteen patients were operated upon within forty-eight hours of the onset o synip 
toms of acute cholecystitis, with a mortality of 19 per cent. Sixty-four patien s 
were operated upon between forty-eight hours and seven days aftei the onset o 
symptoms with a mortality of 7.8 per cent. The mortality in 427 cases ^which 
came to operation more than six days after the onset of symptoms was 5.4 per 
cent. The ratio of acute disease was about the same in men as in women, but 
more women had subacute cholecystitis. Dr. Bonn discussed the series of is. 
Severs, Judd, Phillips, and Peunoyer. 

A. 0. Pattison, Los Angeles, Calif.: Injection Treatment for Acute Thromho- 
phlehitis.— Injection of the lumbar sympathetic nerves with procaine hydro^ 
chloride (novocain) stops arterial spasm, prevents propagation thrombosis, and 
the increased blood supply prevents lymphatic blockage. In 11 cases in whic i 
this treatment was used, excellent results were obtained in 5 with complete dis 
appearance of edema. In 3 cases, pain and tenderness only were relict ed, but 
the course was the same. In 3 cases the symptoms ceased and there was only 
slight edema when the patient was in an upright position. In the favorable 
cases, the swelling diminished in twenty-four hours and was gone in ten days. 
The skin temperature at the toe was increased 2 to 8° F. after injection. A trial 
injection of papaverine first in all cases was recommended. 


REGUL.VR MEETING 

Edmund Andrews, Bloomington, Dl.: Blood Ether Levels in Surgical Anes- 
thesia. — ^'I'he author described a new method by which the amount of ether in 
blood may bo determined in about fifteen minutes with an accuracy of 2 per cent. 
An exceedingly wide range of levels of ether in the blood was noted among dif- 
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terent patients ivlucli indicated individual susceptibility. Venous samples of 
blood were taken in the second stage of anesthesia, before the operation had been 
started. Essentially the same levels of ether were noted in the blood of patients 
who had not received morphine preoporatively and those who had received 
morphine preoperatively. Morphine does not appreciably reduce the time or 
increase the ease of induction and often obscures the signs of anesthesia. 

In discussion, W. D. Gatch, Indianapolis, Ind., stated that, when an apparatus 
similar to a drunkometer was used, ether was found in blood for as long as 
twenty hours after narcosis. 

J. D. Bisgard, Omaha, Neb.: The Influence of Certain Commonly Employed 
Therapeutic Procedures Upon Gastric and Intestinal Tone and Motility. — 
Miller- Abbott tube, with a connection to a U-shaped manometer and kymograph, 
ivas passed after the patients tested had been fasting. A thirty-minute normal 
record was taken. When a cold pack is applied to the abdomen, secretion of 
hydrochloric acid increases. Application of a hot pack causes inhibition of 
peristalsis and lessening of tone. Oral administration of hot water causes 
vigorous peristalsis. No effect or inhibition was noted after the oral administra- 
tion of ice water. Hot packs on the thighs had little effect, but cold packs in- 
creased the peristaltic activity of the stomach and also increased the quantity of 
hydrochloric acid in the stomach. Horton and Brown stated that cold applied to 
the body releases histamine. The motility was not measured and so it may be 
that cold packs producing only peristalsis may not always be indicated. It is be- 
lieved that the application of heat to the abdomen and the ingestion of warm 
water is indicated in the treatment of inflammatory lesions and bleeding ulcers 
when a sedative effect is desirable, and that ice packs and the ingestion of cold 
water, rather than the use of heat, are indicated for the relief of distention or 
conditions in •which a stimulating or motor effect is desirable. 

In discussion, A. J. Brown, Omaha, Neb., brought out the point that tliese 
studies were made mostly on normal subjects and that in appendicitis, also, cold 
packs may increase peristalsis and keep up tone rather than keep tlio bowel at 
rest. H. H. Davis, Omaha, Neb., stated that in an old study ho had found that 
spinal anesthesia slowed up the elimination of barium. C. A. Boeder, Omaha, 
Neb., said that the level of acid iu his stomach was low when he was in a hot 
country. 


C. A. Nafe, Indianapolis, Ind.: Reversed Intestinal Rotation; Case Report. — 
The patient, aged S years, had a history of vomiting, pain beneath the umbilicus, 
inability to take food for niue days, and obstipation of four days’ duration. 
He had had similar attacks intermittently since ho was nine days old. E.'cploratory 
operation revealed reversed rotation of the large bowel, the transverse colon 
passing posterior to the superior mesenteric vein and artery. However, the 
duodenum passed through the mesocolon, to the right of the midlino, and was not 
anterior to the transverse colon, as is usually the case. Tlie veins of the mesentery 
were considerably dilated and moderate mesenteric lyinphadonitis was present.^ A 
case of hernia of the small intestine into a mesenteric sac also was reported, this 
patient died fifteen hours after operation. 

In discussion, C. J. Hunt, Kansas City, Mo., stated that the anatomy of the 
peritoneum in the cat is the anatomy of the human embryo before rotation occur.!. 

G. 0. pcnberthy, Detroit, Mich..- The Treatment of 
dxen.-Adynamic ileus in children apparently is "“Tsroril'stinal motility 
seats a condition and aggravation of 
whicb follows opening ot the peritoneum and results from 
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ity is likely to be higher among children than among adults because the former 
cannot withstand distention, loss of fluids, and an abnormal chemical balance as 
well as can adults. . Methods of treatment include (1) prophylaxis, (2) enemas 
and local applications, (3) drugs, and (4) enterostomy (seldom). The most logical 
treatment is removal of the distention and gas by means of intubation with a bal- 
loon type of tube and the administration of oxygen with the B.L.B. inhalation 
apparatus. Illustrative cases were presented. 

In discussion, C. P. Dixon, Rochester, ilinn., stated that he often clamps and 
unclamps the tube intermittently. 

Lawrence Chaffin, Los Angeles, Calif.: Surgical Emergencies During Childhood 
Caused by Meckel’s Diverticulum. — Analysis had been made of IS cases of 
laparotomy on children occasioned by Meckel’s diverticulum. The group of cases 
included 16 boys and 2 girls. The symptoms of kfeckel’s diverticulum are so 
similar to those of appendicitis that a preoperative diagnosis rarely is made. 
Secondary anemia is suggestive of the condition, but roentgenologic examination 
is not of much help. The duration of symptoms in this group varied from a few 
hours to one year. Periodic anemia and slight rise in temperature should be 
watched as indications of the presence of hleekel’s diverticulum. One diverticu- 
lum was SSy. inches (96 cm.) long and was situated in the mesentery parallel 
with the ileum so that it was necessary to resect the terminal portion of the ileum. 
In one case the diverticulum extended out to and through the umbilicus and a 
fecal fistula was formed. In another case, the diverticulum projected out of the 
ileum and had an external opening at the umbilicus with atresia of the midportion 
of the diverticulum into a fibrous band. The portion of the diverticulum which 
opened into the umbilicus contained a small ulcer; the gastric mucosa formed 
the lining of the diverticulum. Dr. Chaffin stated that, in order to avoid future 
bleeding, all of the diverticulum must be excised. Complications associated with 
hleckel’s diverticulum include perforation, intussusception, peritonitis, volvulus, 
and intestinal obstruction. 

H. L. Kretschmer, Chicago, 111.: Diverticula of the Urinary Bladder. — There 
were 229 men and 6 women in the group of cases discussed, most of the patients 
being between 40 and 80 years of age. Most of the men had, in addition to di- 
verticulum of the bladder, benign hypertrophy of the prostate gland. Practically 
all the patients had some type of obstruction. Tumors, as well as stones, oc- 
casionally wei'e found in the diverticula, so it is well to watch for shadows near 
the brim of the pelvis in roentgenograms. A diverticulum situated near a ureter 
may cause renal damage. Boutine removal of the diverticula is no longer per- 
formed, inasmuch as complete relief of obstruction often results in decrease in 
the size of the diverticulum. Patients with this condition .should be watched and 
checked over for infection. 

Thomas Joyce, Portland, Ore. (Guest Speaker): Periarteritis Nodosum 

Iho ratio of males to females suffering from this condition is 4:1. Until 193S, 
214 cases had been reported in the literature; the condition occurs chiefly in the 
third decade of life. It is found in muscular arterie.s and arterioles; renal, 
mesenteric, coronary, hepatic, vi.sceral, and cranial arterie.s. Nodules and an oc- 
casional^ aneurysm appear along the artery. There is degeneration of muscular 
fibers of media with necrosis, causing aneurysm, thrombosi.s, and fibro.sis. There 
are four stages: degeneration, intlaiumation. necrosis, and searring. The svnip- 
toms include Meyer-Brinkmaii triad, fever, general weakne.ss and loss of weight 
albumiiiiina, polyneuritis, skin lesions, and cardiac signs. The course of the dis! 
ease is from three to four months. Termination usually is due to cardiac failure 
marasmus, or local vascular accidents. ' ' 
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trrtaa Maes, New Orleans, La.: Diatetic Gangrene: Mortality Factors.— 
(This paper was presented by H. C. Ilgenfritz, New Orleans, La., the co-author.) 
A review was made of all eases of diabetic gangrene in which treatment had been 
given in the past six years af the Charity Hospital of Louisiana at New Orleans. 
Hse of insulin has increased the number of diabetic patients who are at the a<-e 
to have vascular disease. Prom 1034 to 1939, inclusive, 126 patients were seen, 
57 of whom died. Ninety-eight of the 126 were operated upon with 45 deaths. 
There were 31 men and 95 women; 54 were white patients and 72 were colored. 
Moist gangrene was the common form of the disease. The presence of cardiac 
leserve and renal efficiency of these patients must be determined and the internist 
and surgeon must work together. Cellulitis is better treated conservatively than 
with incision and drainage. Moist gangrene prohibits local operation. Amputa- 
tion is better delayed only for stabilization of the diabetes. Extension of gan- 
grene is the chief cause of death; cardiovascular disease and arteriosclerosis are 
the next chief causes of death. Of the patients who die, 7 per cent have diabetic 
coma. In the care of these patients, glucose and insulin are administered; a 
cradle is used without light or heat, and the alfected part is not elevated. Spinal 
anesthesia is administered, but a tourniquet is not used. Circular amputation 
without any flap is best, with loose closure and no drainage. 

In discussion, C. L. Callander, San Francisco, Calif., stated that in cases of 
gangrene which he had followed, whether the condition u-as due to diabetes, 
arteriosclerosis, or other causes, in an early series of 157 eases, amputations 
through the thigh were performed with a mortality of 57 per cent; in a recent 
series of 125 cases, a tendoplastic amputation at the knee was performed, the 
technique of which he described, with a mortality of 15 per cent. 


Kellogg Speed, Chicago, 111.: Hip Arthroplasty: Use of Vitalimu Cap. — Tn-o 
cases were reviewed. The author described the technique by which he loosely 
applied a vitalium cap over the head of the bony ankylosed femur, after it had 
been freed up. The vitalium cap is not affixed to the head of the femur and, 
so far, atrophy or absorption has not occurred. He has not found it necessary to 
remove the cap as yet. Roentgenologic findings before and after the operation 
were presented. 


Fred Christopher, Winnetka, 111.: Ambulatory Treatment of Impacted Hip 
Fracture. — ^Five cases were reported in which there were impacted fractures of 
the neck of the femur with union and complete recovery following treatment by 
a short abduction spica cast, .a 2-inch lift (5 cm.) on the shoe for the foot on the 
well side, and walking with crutches in a few days. Casts were left on for thirty 
to forty-five days. All eases were followed up for one year. 

In discussion, E. L. Gilcreest, San Franci-sco, Calif., stated that he believed 
pinning was better in the hands of the average surgeon. He pointed out that 
in the cases reported all the fractures were impacted and none was of the .shearing 
ti-pe. F. E. Clough, San Bernardino, C.alif., mentioned that he use.s Anderson’s 
method of well-leg traction .splint and i.s not in favor of metal in all fractures of 
the neck of the femur. J. A. Jackson, Madi.son, M'i.s., stated that ho favors in- 
ternal dxation with a nail. Blind nailing of reduction can be made; otherwise, 

open. 


Earl C. Padgett, Kansa.s City, ilo,: Osteomyelitis of the Jaw.— Fifty-nine cases 
n-cre reviewed Extraction of teeth and infected teeth were the chict causes o 
e other causes are sinus infection, trauma, mercury poi.soning, 

corrosive fluid, and blood-borne infcetion.s. .Streploeoeci are the u.mal 
1“ foTur Teeth and tooth bud.s act as foreign bodies and .so -ntiueace 
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infections. The mandible is more often alfeeted than the maxilla. The clinical 
course of the disease is characterized by pain, swelling, and bulging. In the acute 
phase of the disease, treatment should be conservative, but, after sequestration 
has occurred, radical treatment, including removal of the sequestrum, is most 
effective. 

In discussion, B. L. Gilcreest, San Francisco, Calif., stated that, when osteo- 
myelitis accompanies fracture of the mandible, if the teeth are accurately nured 
whenever possible and the wound is hept clean with Dakin ^s solution, the gap 
often will fill and heal well. E. D. Twyman, Kansas Cit}^ Mo., spoke of a group 
of eases in which osteom3'elitis follows radical operation carried out with cautery. 

R. M. Carter, Green Bay, ^Yis.■. Chondroma of Bone; Report of Unusual Case. — 
A case of multiple enchondromas of an entire lower extremity, together with 
involvement of the pelvic bones, was presented. Because of persistent and severe 
pain, as well as the deformity itself, amputation of the entire lower extremitj'’ 
was carried out. On microscopic examination there was no evidence of malig- 
nancj". Very good roentgenograms of the lesion were shown. 

In discussion, Kellogg Speed, Chicago, 111., described some of the deformities 
found which caused gargoylism. 

James A. Jackson, Madison, "Wis.: Total Gastrectomy for Linitis Plastica, With 
Case Report. — ^In 1933, approximately 88 cases of successful total gastrectoinj' had 
been reported, but Dr. Jackson does not believe that in all these cases the pjdoric 
and cardiac sphincters were removed as well as the entire stomach, which is 
necessarj' if the operation is to be called total gastrectomy. The case reported 
was that of a woman, 69 years of age, who had had symptoms referable to the 
stomach for five months. On roentgenologic examination of the stomach, a diag- 
nosis of linitis plastica was made, which was confirmed by operative findings and 
microscopic examination. Total gastreetomj’ and a posterior Polya esophago- 
jejunostomj' (isoperistaltic) were performed, the Dixon right-angled colon clamp 
being used. 

In discussion, Verne Hunt, Los Angeles, Calif., reported two cases of total 
gastreetomj'; one of the patients lived. C. A. Boeder, Omaha, Neb., stated that 
he had looked up the literature and found that 41 of the 88 patients whose cases 
were reported survived. 


Angus L. Cameron, Jlinot, N. Dak.: Sarcoma of the Stomach. — Two cases of 
sarcoma of tiie stomach of a relatively low grade of malignancy which were 
found among 135 instances of gastric malignancj' were reported. Dr. Cameron 
stated that the degree of malignancy of spindle-cell sarcoma was low. The liter- 
ature for the past ten j'ears was reviewed. 

In discussion, Verne Hunt, Los Angeles, Calif., stated that he had had two 
patients, a boy aged 3 years and a girl S months old, who suffered from lympho- 
.sarcoma for which he had performed partial gastrectomy. The boy is 11 years 
old now and quite well. The case of another patient, a physician, was presented 
u 10 had derived an excellent result from roentgen theraijj- alone. 

^liuneapoli.s, Minn.: The Present Surgical Management of 
ophageal Diverticula With Presentation of a New (?) Method.— An operation 
I cscri jt( lij means of which the base of the diverticulum is freed up and 
a curved forceps is applied, after which the diverticulum is cut off rrith cautery 
and a cuff is sewed oyer the clamp. The clamp is left on until it sloughs off': 
this n.s .ally requ.res about six day.s. A ca.se was reported in which this method 
of treatment had been used successfully and several experimental procedures of 
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Orleans, La.: Diabetic Gangrene; Mortality Factors.— 
(This paper was presented by H. C. Ilgen/ritz, Orleans, La,, the co-,author.) 
A review was made of all cases of diabetic gangrene in which treatment had been 
given in the past sis years af the Charity Hospital of Louisiana at New Orleans. 
Hse of insulin has increased the number of diabetic patients who are at the a-e 
to have vascular, disease. Prom 193d to 1939, inclusive, 126 patients were seen, 
57 of whom died. Ninety-eight of the 126 were operated upon with 45 deaths. 
There were 31 men and 95 women; 54 were white pjitieuts and 72 were colored. 
Moist gangrene was the common form of the disease. The presence of cardiac 
leserve and renal efliciencj' of these patients must he determined and the interni.st 
tind surgeon must worlc together. Cellulitis is better treated conservativelv than 
"with incision and drainage. Moist gangrene prohibits local operation. Ampuia- 
tion is better dehayed only for stabilization of the diabetes. E.'ctension of gan- 
grene is the chief cause of death; cardiovascular disease and arteriosclerosis arc 
the next chief causes of death. Of the patients who die, 7 per cent have diabetic 
coma. In the care of these patients, glucose and insulin are administered; a 
cradle is used without light or heat, and the affected part is not elevated. Spina! 
anesthesia is administered, but a tourniquet is not used. Circular amputation 
without any Hap is best, with loose closure and no drainage. 

In discussion, C. L. Callander, San Francisco, Calif., stated that in cases of 
gangrene which he had followed, whether the condition was due to di,abetes, 
arteriosclerosis, or other causes, in an early series of 157 cases, amputations 
through the thigh were performed with a mortality of 57 per cent; in a recent 
series of 125 cases, a tendoplastic amputation at the knee was performed, the 
technique of which he described, with a mortality of 15 per cent. 


Kellogg Speed, Chicago, 111.: Hip Arthroplasty: Hse of Vitalium Cap. — Two 
eases were reviewed. The author described the technique by which he loosely 
applied a vitalium cap over the head of the bony ankyiosed femur, nfter it had 
been freed up. The vitalium cap is not affixed to t!ie head of the femur and, 
so far, atrophy or absorption has not occurred. He has not found it necessary to 
remove the cap as yet. Roentgenologic findings before and after the operation 
were presented. 


Fred Christopher, Wiunetka, ill.: Amhulatory Treatment of Impacted Hip 
Fracture. — Five cases were reported in which tliere were impacted fractures of 
the neck of the femur with union and complete recovery following treatment by 
a short abduction spica c.ast, a 2-inch lift (a cm.) on the shoe for the foot on the 
well side, and walking with crutches in a few days. Cast.s were left on for thirty 
to forty-five day.s. All cases were followed up for one year. 

In discussion. E. L. Gilcreest, San Franci.sco, Calif., stated that he believed 
pinning was better in the hands of the .average surgeon. He pointed out that 
in the cases reported all the fractures were impacted and none wa.s of the .shenring 
tiqie. F. E. Clough, San Bernardino, Calif., mentioned that he uses Anderson’s 
method of well-leg traction .splint and is not in favor of nietai in all fractures of 
the neck of the femur. X A. Jackson, Afadi.son. Wis., .stated that ho favors in- 
ternal fixation with a nail. Blind n.ailing of reduction can be made; otherwise, 

open. 


Earl C. Padgett, Kansas City, ilo.: Osteomyelitis of the Jaw.-Fifty nino ca.scs 
were reviewed. E.xtraction of teeth and infected teeth were the chief causes o 
the condition; other causes are .sinus infection, trauma, mercury poisoning 
1 eemia corrosive fluid, and blood-horne infectious. .Streptococci are the usual 
or^nisms found. Teeth and tooth buds act as foreign bodies and so ml iiet.™ 



RBWEW OF RECENT 3IEETINGS 


479 


cj'st is found to have completely disappeared at a second operation. Dr. Meyer 
feels tliat the contents of the cyst are absorbed by the mucosa of the gall bladder 
because equally good results were obtained whether or not the cystic duct was 
ligated. 

In discussion, J. D. Bisgard, Omaha, Neb., stated that he felt that the oj'stic 
duct never should be closed because the gall bladder might fibrose from the action 
of the pancreatic juice and then would be unable to absorb the contents of the 
cj'st. 

Ciithbert Powell, Denver, Colo.: Granulosa-Cell Tumor of the Ovary. — Gran- 
alosa-cell tumors make up approximately 13 per cent of all ovarian tumors and 
are almost always found in the ovary. Dockerty’s recent study was quoted. 
Complete removal of the tumors rarely is followed by recurrence. One patient 
gave a history of seven miscarriages. 

O. P. Lamson, Seattle, Wash.; Multiple Primary Carcinoma. — ^At all operations 
for carcinoma, a careful search should be made for multiple lesions because the 
fact that a malignant growth is present indicates that the patient is susceptible 
to cancer. The literature was reviewed. One of Dr. Lamson 's patients had 
nialignant polyp of the colon and later carcinoma of the breast was found. An- 
other patient had papillary adenocarcinoma of the ovar3', as well as carcinoma of 
the cecum. The latter had obstructed the appendix which, in turn, had become 
inflamed. A Mikulicz type of resection and an ileostomy were performed. 


REPORT OP THE TWENTY-FIFTH ANNUAL MEETING OP THE 
RADIOLOGICAL SOCIETY OP NORTH AMERICA 

C. N. Borman, M.D., Minne.m’olis, Minn. 

{From the Department of Sadiology, University of Minnesota) 

jD-^PERS of interest to the surgeon presented at the twenty-fifth annual meeting 
^ of the Radiological Societj- of North America held in Atlanta, 6a., Dec. 11 
to 15, 1939, were as follows: 

Milton Priedman, New York, N. Y., described a new applicator for use in 
radium treatment of carcinoma of the corpus uteri. This applicator, termed bj’ the 
author, the hj-sterostat, permits fixation of the radium capsules inside the uterine 
cavity in such a manner that in practicallj- any size or shape of cavity a fairly 
even distribution of radium emanation is effected. A hinged capsule holder which 
13 attached to a metallic rod can be inserted through the cervical canal in a position 
parallel to the rod, and later, when in the cavity, rotated to a position at right 
angles to the rod. Doses ranging from 4,000 to 7,700 mg. hr. of radium have 
been applied. Filins of the pelvis made after radium insertion to show the dis- 
tribution of radiation intensity indicate an improvement over the conventional 
iuetl\ods of application. It was shown that in cases wiierein the uterine cavitj- was 
deformed b\- tumor masses an effective distribution of radiation intensity to all 
parts of the cavitj- could bo obtained. In seven of eight cases iiaving had liysterec- 
tomies following this type of radium application, hi.stologie examination revealed 
no evidence of viable carcinoma cells. 

Lowell S. Goin and Eugene P. Hoffman, Los Angeles, Calif., described a new 
approach to treatment of certain types of carcinoma of the urinary bladder. Direct 
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a like nature which had been carried out on dogs were described. This method 
was advocated because it cau be performed in one stage and tJiere is little chance 
of infection. 

In discussion, B. W. McNealy, Chicago, 111., stated that he felt all diverticula 
of the esophagus could not be treated in this manner. 


C. W. Mayo, Hoche.ster, Minn.: Malignant Lesions of the Cecum and Eight 
Half of the Colon.~An analysis has been made, both general and specific, of a 
series of SSo consecutive cases with special reference to the mortality after various 
types of operation for resection of the right half of the colon, both of one-stage 
and two-stage varieties. The advantages and disadvantages of each ware dis- 
cussed. An analysis also was made of the factors involved in prognosis, both 
immediate and distant, in malignancy of the right half of the colon. 


J. W. Duncan, Omaha, Neb.: Hernia of the Large Intestine.— Six cases of true 
sliding hernia of the large intestine were reported. The diagnosis usually is not 
made until the time of operation, which makes the danger of the injection tlierapy 
obvious. Dr. Duncan advised early surgical intervention in nonreducible hernias 
and has found it best not to retroperitonealize the gut routinely when it is freed 
up. The pathologic anatomy of this condition was reviewed. 


A. H. Collins, Duluth, Minn.; Decal Fistula Following Appendicitis. — Study of 
eighteen cases of fecal fistula in Duluth hospitals was reported; in all the con- 
dition was serious and in 61 per cent gangrene occurred. Dr. Collins advocated 
inversion of the stump. 

The discussers of this paper emphasized the necessity of being on the lookout 
for tuberculosis, actinomycosis, and so forth. 


V. C. David, Chicago, 111.: Presidential Address. — The rather wide prevalence 
of fee splitting was discussed. In connection with the Wagner National Health 
Bill, Dr. David is against state public health officials being in power because of 
the danger of too much politics. He advocated a cabinet officer to bo concerned 
with health and veterans. He also advocated a nonpolitical, nonprofit project for 
the indigent and for the low-income group (0 to .'rl,-I00 or $2,000). He feels that 
others are well eared for now. It is his opinion that hiynieii should be repre- 
sented on hospital boards. 


0. J. Bunt, Kansas City, Mo.: Diagnosis and Surgical Removal of Substernal 
and Intrathoracic Goiters. — The author stre.ssed the necessity for adequate roent- 
genologic investigation to determine the position and depth of the lesion and the 
necessity for lateral as well as anteroposterior roentgenograms to determine the 
relative position of the trachea. He uses local block and inlilfration anesthesia 
and intratracheal anesthesia whenever advisable, with a mi.xfure of helium and 
oxygen. He advised the use of a large, low-eoihir incision; ligation of the su- 
perior thyroid arteries first; champing of blood vessels from al.ovc dowmvanl; 
and care not to produce a vacuum when elevating the gland, as the blood vessids 
are thin and friable. He uses a posterior approach. 

Ill discussion, C. A. Nafe, Indianapolis. Iiid., stated that the roentgenogram-- 
do not always give po.sitive evidence of goiter, even when one is (.recent. lie 
advised cheeking the vocal cords before operation. 


K A. Meyer, Chicago, III.: Internal Drainage of Pancreatic Cyst.— Interim] 
driiuane' of unrc.sectalde panere.atic cysts ha.s lieen advoeated in preterenre t- 
fx't rmil drainage in order to avoid proloaged draining of : 

1 unt infronueiit ^eeo/idary inffctio/i of the evat-'f. fh' * 

“aU bladder from its bed and then anastomosing it to the pancreatic cy.s . 
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Duodenal ulcer was the most frequent cause of hemorrhage. Although massive 
hemorrhage occurs with equal frequency before and after 45 years of age, 96 per 
cent of the deaths from massive hemorrhage occurred in patients over 45 years 
of age. Since only 4 per cent of patients under 45 j'ears die from massive hemor- 
rhage, the authors pointed out that surgical intervention in young people is rarely 
justified. On the other hand, in patients over 45 years of age prompt surgical 
procedures may save many' lives. 

An average fourteen years’ follow-up of 64 eases of duodenal ulcer receiving 
surgical treatment alone indicated that SO per cent had obtained satisfactory relief 
and in 14 per cent the response was unsatisfactory; rvhereas, in 77 cases receiving 
medical treatment alone 65 per cent obtained satisfactory relief, and in 35 per 
cent the relief was unsatisfactory. 

In the entire series the same clinicians and roentgenologist attended these pa- 
tients. 


A Symposium on Acute Intestinal Obstruction was participated in by a num- 
ber of essayists. The experimental and clinical observations which bear upon 
the diagnosis and management of acute intestinal obstruction were detailed by 
Owen H. Wangensteen, Minneapolis, Minn. He emphasized the necessity for 
intimate correlation of the roentgen and clinical findings in order to arrive at 
a rational therapeutic procedure in all acute abdominal states. When this is 
done, it is possible to determine definitely' whether the bowel is obstructed, 
whether the obstruction is simple or strangulating, complete or incomplete, and 
approximately' in what portion of the intestinal tract it is located. The exact 
location is frequently impossible to determine and the manner in which the 
bowel is obstructed is also unrevealed without operation. James E. Lofstrom, 
Detroit, Mich., described the procedure of intubation with the Millor-Abbott 
tube and the value of this procedure in the diagnosis and localization of ob- 
structive processes in the small intestine. Numerous cases of inflammatory', 
tumorous, and gallstone obstructions were demonstrated to illustrate the utility 
of intubation, with decompression, followed by roentgen examination, as a 
means of delineation of the obstruction. Koentgen studies of the small intestine 
W'ith the Miller- Abbott tube were described by Boss Golden, New’ York, N. Y. 
He emphasized the necessity for deflation of the stomach before attempting 
to pass the tube through the irylorus and the importance of patience and exact- 
ing technique in passing the tube to the point of obstruction. After the in- 
testine has been deflated, a small amount of barium sulfate suspension is in- 
jected through the tube, making it possible to delineate clearly the exact point 
and the exact nature of the obstructive process. He demonstrated a number 
of cases in which the differentiation of mechanical from imralytic ileus was 
made. The changes in the bowel occasioned by- adhesive bands were described 


Leo G. Bigler and Oscar Lipschultz, Minneapolis, Minn., discussed Boentgen 
Observations on Acute Obstruction of the Colon, emphasizing especially the 
value of abdominal films, without contrast, in determining the presence location 
and nature of an obstructive process in the large bowel. The diagnostic criteria 
which permit a definite diagnosis of acute volvulus of the sigmoid colon were 
detailed. The authors also presented a new sign of acute perforation of the 
colon following obstruction; namely, the observation of the outer as well as th> 
inner wall of the bowel in roentgenograms of the abdomen made with^ tli' 
patient supine. 


was 
of cilices 


Boentgen Bay Studies on Some Individuals Suffering From Low ^ 

discussed by Joseph Bell, Louisville, Kv. He described .. i . ^ “ 

which nmltiple lesions of the spina, canal were presi^^M'":.';." 
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contact therapy is emiiloyed after warsupializatiou of the bladiier. A iiiidline 
cystotoiny rs employed, and, after closing of the space of Retzins, a drainage tube 
IS left m place until the ninth or tenth postoperative day. A low voltage therapy 
tube, covered by sterile rubber stockinet, is used; the distance from the taroet 
to the tumor surface is only 22 mm. so that a very higli r. output is obtained. 
The tumor is treated on alternate days, and doses as high as 30,000 r. over a period 
of twenty-seven days have been given. presentation of results obtained 

nas giieu, but favorable results are indicated from observation of the cases treated. 


Edmund P. Halley, Decatur, 111., reported on his exporieiieea with preoperative 
irradiation of breast carcinoma. Microscopic study of the treated carcinomatous 
breasts indicated two types of damage to carcinoma cells; (1) primary necrosis of 
the more sensitive ceils, and (2) mutational changes evidenced by giant-celMike 
aieas nliich undei'go oalciticatioii. Tumor-bed changes are negligible when protracted 
iriadiation is used. liie author does not favor a short preoperative course since 
the ma.ximal damaging elfect on cells is not obtained in this manner. Therefore, 
tlie preoperative irradiation is carried to a full second-degree erythema reaction 
in a period of about four weeks, treating the breast and gland-bearing are,as. 
Surgical removal is effected as soon as desquamation is complete, and in most of 
the reported cases the operation was performed within two to four weeks following 
completion of irradiation. Surgery should not be delayed beyond four weeks, 
after which time cancer cell regrowth is probable. 


L. W. Paul, iladison, Wis., presented four cases of solitary or plasma cell 
myeloma of bone. This solitary, medullary, destructive lesion of bone must be 
differentiated from giant-cell tumor, since the resemblance is often striking. At 
times, the tumor may also simulate localized cystic disease of bone. Surgical re- 
moval of this type of lesion is very rarely justifiable, since recurrences take place, 
and" the disease often develops into the better known generalized type, multiple 
myeloma. In small lesions of an extremity curettage followed by roentgen radia- 
tion therapy is advised. Lesions involving the spine or pelvis are best treated 
by roentgen irradiation alone. 


W. Edward Chamberlain, Philadelphia, Pa., pointed out the importance of 
recognition of a developmental anomaly of the occipital bone and upper cervical 
vertebrae, termed platybasia or basilar impression. In this condition a stciiosi.s 
of the foramen iiiagmini is present, together with a cephalic bulging of the clivus 
and neighboring structures into the posterior fossa of the cranium. Pressure on 
the cord produces a train of symptoms very similar to those of .syringom)elia, 
disseminated sclerosis, or variou.s types of spastic paraly.sis. A considerable pos- 
sibility of relief is offered these patients by surgical procedures correetiiig the cord 
compression. If all cases diagnosed syringomyelia are subjected to roentgen ex- 
amination of the skull and cervie-al spine, it is quite probable that more cases 
of platybasia will be eiieountored. 


Maurice P. Dwyer, John M. Blackford, and William S. Cole, Seattle, irash., 
reviewed the clinical and roentgenologic aspects of 1,000 consecutive cases of peptic 
ulcer. The di.agnosis in each c.n.se Imd been confirmed by careful roentgenologic 
and clinical studies. Especial attention was directed tonard perforation and hemor- 
rhage. 

Tlie iii>diest im-ideiice of perforation of both duodenal am! gastric uhvr.i aas in 
the a^e period of 30 to -10 year.s. Xinety per cent of duodenal ulcers ptfrloratci 
the anterior duodenal wall. In 32 ca.-es of perforation .m occurred during a 
descent period, while 27 cases perforated during a period of active symptoms. 
In the 82 perforated cases 4 had associated imassive hemorrhage. 
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Saunders Company. $10. 

This monograph on malignaney ivntten as^well as 

The pathologic bases of their discussions a e » anno- 

surgeons, in the main, would agree with their cone ^ gf known merit, 

tated with references to pathologic, radiologic, an su „ ^^.g^t^ent of carcinoma 

The statement of the authors that attempts at suig . accord with the ex- 
of the esophagus have been uniformly unsuccess u is ^ ijeny any estab- 

perience of thoracic surgeons of the last few years a thesis that 

lished causative relationship between gas believe that chronic cystic 

appears to have strong pathologic suppor . ‘ jggjg^ and advocate mastec- 

disease is in some of its manifestations a ^g^ia agree is justi- 

toniy with more assurance than more conservative surgeons 

. ij „ Inndv reference manual in any prae- 

This treatise on cancer should prove a y ^ ^ed 

titioner’s library. It is well written and profusely illustrated. 


Will. ■Riblio^rauhical Sketches of the Author. 
Classic Descriptions of Disease. I » ^ 3 ^ illustrations. 

Ed. 2. By Kalph H. klajor, M.D. Cloth, i p. - , 

Springfield, 111., 1959, Charles C. Thomas, u i • 

, , -1 tn sramer informative data in a critical way and to 

The author’s capacUy to aemonstrated again throughout this inter- 

assimilate it in a fascinatmg , disease entities, which have since 

esting volume. The available to a wide audience in this 

become generally J ^rt biographical sketches are very well done and 

monograph. interesting stories are brought to light: of how Jenner 

in them a variety of most Society to communicate his observations on 

w„ d 2,o.i?S, .M,. o„gl., n.. 1. ->.U U, 

smallpox inoculations ' ,,gdy anything wliicli appeared so much at- 

tion by presenting kiiowledn-e and withal so incredible”; of how Cruveilhier 

variance with establis medicine upon witnes.sing autopsies that he fled 

was filled with sue i entered a Catholic seminary and how his domineering 

from the “cdica j^tg medicine; and a number of otlier fascinating 

father g^ j,,ggg .^yim have contributed riclily to medicine. 

stories from i ^ ,.„„„nr. Imln but wonder how a number of diseases 

others, came to 
mportant contri- 
•y does not follow. 


• V the lives of tho.«e who have conirioiiieu riciiii lu iiicu.d,,ue. 
iries froiii ^i^ volume, one cannot help but wonder how a number of diseases, 
M ^ ^described by Addison, Bright, and Raynaud and others, came to 
eh as t authors attached and how in equally as important contri- 

havc the instances this baptism of the disease or discovery does not follow, 

biitions 1 gaptioii of diseases of the blood, wherein the writer lists the coii- 
' e I’..i>ilie Vddison, :iiid Minot to pernicious anemia, the reviewer was 

tril)VltlOUS . j 

r- ed to note the omi>s»iou of luiim*, without whose work the dis- 

'•'very of Minot might well not yet have been. Similarly in the chapter on the 
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instances a lioniiatiou of the intervertebral disk low in the lumbar sinne was 
accompauied by another herniation, a complete block from a fracture of the 
vertebra or a tumor in the thoracic spine or in another portion of the lumbar 
spine. The importance, of complete study of the spine after injection of iodized 
oil was brought out. The Use of Thorium Dioxide Sol in Myelography was 
presented by B. H. Nichols, Cleveland, Ohio. In a series of cases no serious 
ill effects were observed when the contrast medium was removed from the 
spinal canal by forced spinal fluid drainage. The colloidal thorium dioxide has 
advantages over the more viscous oily preparations in that it is more miscible 
with spinal fluid and can be drawn off readily by forced drainage. L. H. 
Garland and E. J. Morrissey, San Francisco, Calif., presented a study of Intra- 
cranial Collections of Opaque Oils Following Liuubar Myelography. They found 
large collections of iodized oil in the cranial cavity in two-thirds of 35 cases 
in which myelography had been done a number of years previously. In none 
of these cases could aiu- evidence be obtained to indicate any harmful effects 
of the iodized oil. 

Wendell Scott, St. Louis, Mo., emphasized the importance of the oblique 
position in making roentgen examinations of the spine. In this manner ho 
was able to demonstrate fractures of the articular processes and dislocations 
of the apophyseal joints which had been prc^•ious]y overlooked. 

A Symposium on Nuclear Physics in the Service of Medicine arrauged by 
Eobert B. Newell, San Francisco, Calif., and participated in by M. A. Tuve, 
Washington, D. C.; William F. Bale, Bochester, N. Y.; John H. Lawrence, Berke- 
ley, Calif.; and Eobert S. Stone, San Francisco, Calif., concerned itself with the 
theoretical and practical considerations of the utilization of artificially radio- 
active elements, both for investigation of biological reactions and for the treat- 
ment of disease. Certain radioactive metals are extremely effective, even when 
taken internally in the treatment of leukemia. Stone and Lawrence described 
the skin and mucosal reactions of patients exposed to fast neutrons, produced h.\ 
the cyclotron, and the response of tumors to this type of irradiation. While still 
experimental, there appear to be good possibilities in this form of therapy. 





am ie no amptomise intji Qua&i// 

WHEN A LIFE IS AT STAKE 


Successful ether anesthesia is dependent upon a safe, 
effective ether as well as upon careful technique. It is therefore essen- 
tial that the product be of a high quality, and of absolute uniformity. 

E. R. Squibb & Sons make one quality of ether only — the best for 
anesthesia. In 1853, Dr. Squibb, after making and discarding 20 
stills, made ether safe for anesthesia by perfecting his continuous 
steam distillation process. 

Research has resulted in refinements in the process and in im- 
provements in the packaging of Squibb Ether. Production is con- 
trolled by unerring, sensitive automatic devices which assure an ether 
of high, uniform purity. To keep it pure, it is packaged in a special 
patented copper-lined container. Squibb Ether is the only ether so 
packaged to prevent the formation of undesirable toxic substances. 


It is significant that Squibb Ether is used in over 85 per cent of 
American hospitals and in millions of cases every year. Squibb Ether 
saves you from any possible worrj' as to the purity, potency and safety 
of yoor anesthetic agent. When so much depends upon your confi- 
dence and skill, it is sound insurance to specify its use. 

A ^ |;(craluro wrilo lo Aneilhelic Divwoa, B. R. Scii/.fct & Sons, 745 FIHh Avenue, New York 
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infectious diseases, one misses the names of men like Koch, Y. Behring, ffasser- 
mann, and others. Tlie author’s apology for sucli omission in the preface to the 
tirst edition scarcely justifies his decision. After all, in a monograph of this sort 
one should justifiably expect to find something of the most significant contributions 
to medicine. There is no ivord of Pasteur, nor of Lister, nor of Koch, nor of 
oentgen. It is obviously a large and important labor to resurrect these fascinat- 
ing classic descriptions of earlier periods, yet the omission of the most significant 
of classic contributions to medicine of all time is someivhat startling, if not poor 
emphasis, in so unique a monograph. 


Pailure of the Circulation. Ed. 2. By Tinsley K. Harrison, M.D. Cloth. Pp. 

502, with 01 illustrations and 22 tables. Baltimore, 1030, IVilliams and Wilkins 

Company. $4.50. 

The subject of the failure of the circulation the author lias considered from 
two standpoints; (1) forward- failure, and (2) backward failure, the latter being 
synonymous with congestive heart failure. The latter major division, to wliieli 
the book is largely given over, is concerned largely with the mechanism and causes 
of dyspnea and embodies the well-knoini experiments of the author conceriiijig tho 
influence of reflexes in the stimulation of respiration. The work of Landis on 
edema formation and tho effects of edema, in turn, upon tiie cireiilatiou are well 
reviewed. The forward failure of the circulation includes an intelligent discussion 
on surgical shock, reviewing, in part, the work of Blalock and his colleagues. 

This monograph can be recommended enthusiastically to all who are interested 
in the mechanism and the ph.vsiology of the circulation. For internists, it presents 
the added feature of discussing the therapy of backward failure of the circulation 
in an unusually enlightened manner. 


Maternal Care and Some Complications. Edited by F. L. Adair, Ji.D. Cloth. 

Chicago, 193.9, Hniveisity of Chicago Press. $1.50. 

“The purpose of this book is to set forth in simple and concise form some of 
the basic principles of maternal care and of the management of three major com- 
plications.’’ These latter are the pregnancy toxemias, obstetric licmorriiages, and 
jiuerperal infection. Tiie book is prepared by eight of the senior ohstetrieiaus 
of this country and has been approved by the American Committee on M.ifernal 
Welfare. It is presumably prepared for the genenil practitioner who larks time 
or inclination to consult more detailed sources and for nurses who work in the 
public health field of obstetrics. It is divided into two portion.-,-. The tirst makes 
up one-half of the book and is a detailed description of the practical a.spocts at 
ante-partum, intrapartum, and post-partum care. Tho second half is devoted to 
the three complications listed above. 

The first half will serve as a useful guide and should stimulate careful oh.-erva- 
tion and attention to detail. The second lialf suffers from a neccs.-ao; brevity. 
In many features it appears to represent a compromise between the differing views 
of a number of the authors and there are numerous .statements which will not 
find general acceptance. These are, however, details and the hook should he of 
value” in the hands of those for whom it is intended. 
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Successful Surgery 


JTcw 5tli Edition OPERATIVE SBRGEUY by 
J. siiclton Horsley and Isaac A. Blgser. Ibo- 
pages, 1391 Illustrations. Price, about $15.00. 

This new edition contains approximately 300 more 
pages and 183 more illustrations than the previous 
edition. Many new procedures are described, and 
chapters have been added and rewritten, resulting 
in a volume of new and valuable information. 

Handbook of ORTHOPEDIC SURGERY by Alfred 
Rives Sliands. New 2nd Edition. 541 pages, 154 
Illustrations. Price, $4.25. 

In this new edition, those, portions of the text in 
which new but accepted forms of therapy have 
been described are brought up to date. Funda- 
mental facts and principles are given concisely, 
and the coverage of the book is comprehensive. 

OPERATIVE GYNECOEOGY by H. S. Crossen 
and U. .1. Crossen, 5tli Edition. 107C pages, 1262 
illustrations. Price, $12.50. 

Devoted exclusively to operative treatment, this 
hook presents fully: The technique of all opera- 
tions; diiliculties likely to be encountered; indica- 
tions for operations in various diseases; and selec- 
tion of exact form of operative procedure best 
suited for the particular case. 


The SURGICAL TREATMENT OP HAND AND 
FOREARM INFECTIONS by A. C. J. UrlcUcl. 300 
pages, 106 text illustrations. 33 plates including 10 
In color. Price, $7.30. 

This new book correlates recent advances in the 
interpretation of the structure of tiio hand and 
foreann, with the particular patterns exhibited W 
surgical infections in these parts, and witli the 
rationale of the surgical means employed to cure 
tiiese infections or to minimize their results. 


Synopsis of operative SURGERY by U. E. 
.Mobley. 400 pages. Price, about $4.00. 

Tills new volume is a low-cost, ea.sy reference 
book, giving the essentials of operative surgery 
briedy. concisely, and completely. Tlie first four 
ciiaptcrs are devoted to general considerations, tbe 
remaining to specific procedure. 


OPERATIVE ORTHOPEDICS by tVillis C. Camp- 
bell. 1134 pages. S43 illustrations, 4 color plates. 
Price. $12.50. 

This hook covers its field completely and prac- 
tically, beginning with a chapter on physiology 
and pathology of hone, devoting a chapter each to 
apparatus and surgical technic and then fully dis- 
cussing affections of joints, hones, muscles, ten- 
dons, ligaments, and bursae. 

Slana'gement of FRACTURES, DISLOCATIONS 
AND SPRAINS by Jolin Albert Hey. and II. Earle 
Conwell. 2nd Ed. 1246 pages. 1224 illustrations. 
Price, $12.50. 

Everything essential to successful fracture treat- 
meut is discussed in this volume: Etiology, Symp- 
toms, Diagnosis, Management, the Handling of 
Complications, and the Transportation of Fracture 
Patients. 

HERNIA by Leigh F. Wat.son. 2nd Edition. 591 
pages, 2S1 illustrations. Price, $7.30. 

Here is a complete treatise on Hernia, its diagnosis 
and treatment. All varieties of abdominal and 
internal Hernias are thoroughly and systematically 
considered from the standpoint of anatomy, eti- 
ology. symptoms, diagnosis, differential diagnosis, 
prognosis, operative treatment. 

VARICOSE VEINS by Alton Ochsner and Howard 
Muhorner. 147 pages, 50 illustrations, 2 color 
plates. Price, $3.00. 

In this presentation the clinical studies and meth- 
ods of treatment of varicose veins are evaluated 
so as to present the most modern therapy. Four 
methods of treatment are considered : 1. Preventive 
Treatment. 2. Conservative Treatment. 3. Injec- 
tion Treatment. 4. Operative Treatment. 


Synopsis of the DIAGNOSIS OF THE ACUTE 
SURGICAL DISEASES OF THE ABDOMEN by 
.lohn A. Hardy. 345 pages, 92 illustrations. 
Price, $4.50. 

This concise, economical guide gives every proved 
means of diagnosis of the acute surgical diseases 
of the abdomen. Special effort has been made 
towaril tile recognition and diagnostic application 
of signs and symptoms of diseases that may be 
seen or felt or heard. 


MJ 


The C. V. 3IOSBY COMF-VNY 
3.V25 Fine Blvd., St. Louis, Mo, 

Ceutlomen: Ple.aso send me thi- following books, charging my account at $3.00 per month: 

) Hor.sIcy-BiKger OFEK.tTIVE SURGERY priced at about $15.00 
1 Campbell OFERATIVE ORTlIOFEDirs priced at $12..-, 0 
) .Sliuii.ls ORTIIOFEDIC SCRGEUV priced at $1 "3 

) Key-Conwell FRACTURES. DISLOC.tTIONS AN,) SFRAl.VS priced at $12.50 
) t mssen-Cre^ssen OFEU.VTIVK GYNECOLOGY priced at $12.50 
) HlilCXIA priced at $7.50 

) .Mobley OI1.RATIVK SURGERY priced at about Sl.QO 
.vi’s'l',, ' -^CUTK SURGICAL DISEASES H.e ABDO.MEN Priced 
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COOK COUNTY 

GRADUATE SCHOOL of MEDICINE 

(In affiliation COOK COUNTY HOSPITAL) 

Incorporated not for profit 


SURGERY — Two Weeks Intensive Course 
in Surgical Technique with practice on 
living tissue every two weeks. Gen- 
crai Courses One, Two, Three and Six 
Jilonths ; Giinical Course ; Special 
Courses. 

MEDICINE — Personal One Month Course 
in Electrocardiogaphy & Heart Disease 
every month, except August. Intensive 
Personal Courses in other subjects. 

FRACTURES & TRAUM.YTIC SURGERY 
— ^Ten Day Intensive Course starting 
April 22, 1910. Informal Course evetT 
week. 

GY'NECOLOGY’ — ^Two weeks course April 
22, 1940. One Week Personal Course 


Announces continuous courses 

\is Intensive Course Vaginal Approach to Pelvic Surgery, 

lue with practice on April 8, 1940. 

^ OBSTETRICS — Two Weeks Course April 8, 

Three ana Six 1940. Informal Course every week. 

Course; pec a OTOLARY'NGOLOGY'— Two Weeks Course 

starting April 8, 1940. Informal Course 
One Month Course every week. 

ihy & Heart Disease OPHTHALMOLOGY — Two IVeeks Course 
it August. Intensive starting April 22, 1940. Informal 

n other subjects. Course every rveek. 

rT-hf \ rpT/~» QT 7 T><~*TrT?'V CYSTOSCOP\ ”~Ten Day Practical Course 

Ivp’ PAuvil Vtnrtinl rotary every two Aveeks. One IVIontli 

formal course even- T'vo Weeks Courses in Urologj- 

every two weeks. 

ROENTGENOLOGY—Special Courses X- 
weeks course April Ray Interpretation, Fluoroscopy, Deep 

eeU Personal Course X-Ray Tlierapy every week. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALb BRANCHES OF 
MEDICINE, SURGERY' AND THE SPECIALTIES 

Teaching Faculty — Attending Staff of 

COOK COUNTY HOSPITAL 

Address: Registrar, 427 South Honore Street, Chicago, Illinois 


A Handsome Permanent Binder for 
SURGERY 




ONLY $ 1-25 


m 


easy to follow. 


The ONLY binder that opens flat as a bound book! 
Made of durable imitation leather, it will preserve your 
journals permanently. Each cover holds 6 issues, one 
volume (2 volumes published each year). Do your 
own binding at home in a few minutes. Instructions 


Mail coupon for full infor- 
mation and binder on 10- 
day free trial. 


■""“““““"“MAIL COUPON TODAY 
SUCKEUT LOOSE LEAF COVER CO. 

231 W. Lamed St,, Detroit, Michigan 

Mall postpaid blnilors for "SURGERY" for year 

cSTc'l h'ndlnss 


Xume 

Ath!rc.s3 . 
City 
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Tulane Ave.. New Orleans, La., and OWEN 
. u ANGEIs STEEA , JI.D.. tlniversity Hospitals, Jlinneapolis Hinn 

Associate Editor: ALFRED BLALOCK, Jf.D., Vanderbilt University Hospital, Nash- 

Hublished by THE G. V. MOSBY COMPANY, 33t>o Pine Blvd., St. Louis, U.S.A. 

Entered" Holborn, London, W.C.l 

i-iucieu at tne yo&t Omce at St. Louis, Mo., as Second-Class Matter. 

^lunthly, Subsi-Tiptlons uiay bcsin at any time. 


Kditurial Conimunicatiuns 

invites concise original articles of new 
matter in Uie bioad field of clinical and experimental surgery. Descriptions of new 
technics and methods are welcomed. Articles are accepted for publication with the 
understanding that they are contributed solely to SURGERY. 

Ylanuscripts submitted for publication may be sent to Dr. Alton Ochsner, 1-130 
Tuiane Avenue. New Orleans, Louisiana, or to Dr. Owen H, lYaiigensteen. Untvcrsitv 
Hospitals, Minneapolis, Minnesota. 

Neither tlie editors nor tlie publishers accept responsibility for the views and 
statements of authors expressed in tlieir conummicatioiis. 

. Translations.— Manuscripts written in a foreign language. If found suitable for 
publication, will be translated without cost to the author. 

Manuscripts. — JIauuscripts should be t.vpewritten on one side of the paper only, 
adth double spacing and liberal margins. References should be placed at the 
end of the article and sVwuld conform to the style of the Quarterly Cumulative 
Inde-V Medicus; viz., name of autlior, title of article, and name of periodical with 
volume, page, and year. Illustrations accompanying manuscripts siiould be numbered, 
provided with suitable legends, and marked on margin or back with the author’s name. 

Authors sliould indicate on the manuscript tlie approximate position of text 
figures. The original drawings, not photographs of them, sliould accompany the 
manuscript. 

Illustrations. — A reasonable number of half-tone Illustrations will be reproduced 
free of cost to the autlior, but speci,al arrangeiiients must be made witli tlie cdltor.s 
for color plates, elaborate tables or extra illustrations. Copy for zinc cuts (such 
as pen draw'ings and ciiarts) should be drawn and lettered only in India Ink, or 
black typewriter ribbon (wlien the typewriter is used), as ordinai-j- blue ink or 
colors will not reproduce. Only good pliotographic prints or drawings should be 
supplied for half-tone work. 

Exchanges.— Contributions, letters, exchanges, reprints, and all other coiiiiiiunica- 
tions relating to SURGERY sliould be sent to one of the editors. 

Review of Books. — Books and monographs, native and foreign, will be reviewed 
according to their merits and as space permits. Book.s m.ay be sent to Dr. Owen 
H. Wangensteen, University Hospitals. Minneapolis, 3Iiiin. 

Reprints. — Reprints of articles publislied among ••Origiiuil Coinmuidcations" inust 
be ordered directly througli the publishers, Tlie C. V. Mosby Co,. .3ol3 Pine Plvtl., 
St. Louis, U.S.--1,, who will send their schedule of prices. 

Business Comniimlcation.s 
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Mosby Company. 3523 Pine Blvd., St. Louis. Mo. 
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The C. V. ilosby Co. 
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address about fifteen <ia.vs before the ,lat.- of i.-.-ue. with both new and old addre.s.w.s 
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numiws must be received on or before the lOlb of the month preceding puhllcation; 
oUienviso the supply is likely to he exhausttd. 
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HOTEL 

WOLVERINE 


Hotel Wolverine takes pride in 
noting the large number of 

guests who return to its doors. 

Travelers like the quiet, friendly 
atmosphere and the delightful 
accommodations afforded them. 
They appreciate 
the economy and 
find Hotel Wol- 
verine located 
conveniently close 
to all activ. ‘ies. 


500 ROOMS 

With Bath from 

SJ.SO 

ELIZABETH STREET EAST 
AT WOODWARD AVENUE 

IN 



DETROIT 



The combination of drinking the 
water, taking the baths, and en- 
joying the sports that abound at 
Hot Springs, is used with amaz- 
ing success in treatment of neuritis 
arthritis, etc. Stop at the Eastman 
Hotel, at the head of Bath House 
Row in its own private park. 
Quiet, convenient to every activ- 
ity. 500 Rooms fromt2.00 single. 

J. A. SAEGER, Manager 

EASTMAN 

HOTEL AND BATHS 

■ aic' 




Direction-SOUTHWEST HOTELS INC. 
F. M. FANNIN, Vice-Pres. and Gen. Mgr. 


In the Center of Doivntoivn 

LOS ANGELES 



A KAatvcIous lacalion, right in the cen- 
ter of aclivities — a quiet, comfortable 
hotel home . . . With spacious outside 
rooms, superior service, congenial 
atmosphere. 

200 ROOMS 

OUTSIDE ROOM FROM $1.25 
WITH PRIVATE BATH FROM $2 

ANGELUS DE ANZA HOTEL 

lOUIU AND StllXC sn.. DOHNIOtT.N 


The SURGICAL TREATMENT of 
HAND and FOREARM INFECTIONS 

by A. C. J. BKICKEIa, Departments of 
Anatomy and Surgery, Western Deserve 
University, Cleveland. 300 Pages, 153 
figures, 3.> Dlack and White Illustrations, 

10 Color Plates. Price, S7.C0. 

This book presents new knowledge of the 
structural relationship of the anatomy of 
the hand, the general principles of in- 
fections in the hand and the routes by 
which they spread. Also covered is anes- 
thesia. physiotlierapy, bites, and medico- 
legal considerations. 

Through painstaking, meticulous care you 
are given life-like illustrations iu colors 
of the anatomy of the hand — pictures that 
.show everi' bone, muscle, tendon, fascia, 
artery, vein, ner\e, sheath, bursa — with 
the interrelationship with each other so 
that you may understand how infections 
travel and invade these structures. Treat- 
ment is carefully explained — procedures 
designed to achieve the best possible end 
results. 

Anatomically Perfect Illustrations. An 
outstanding featui-e of this new book is 
the Illustrative material— the work of 
^Ils3 Helen Williams — attractive in its 
flnlshod appearance and faultlessly accu- 
rate. 

THE C. V. JIOSIiY COJU'AXY 
Publishers, St. Xouis 
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Fine- gauge Catgut 

A CHROMlC-suture of exceedingly fine 
diameter which facilitates accurate appo- 
sition and provides prolonged retention 
with a marked reduction in trauma and 
virtual absence of reaction. 

CLAUSTRO-THERMAL [boUable) 

LliNOTH 


NO. 

NKEDLE 

in excess »/ 

SIZES 

ItOZEN 

50341 

Straight 

28'' 

5-0 

$3.60 

50344 

Half-circle 

28'' 

5-0 

4. 20 

50245 

None 

54" 

5-0 

3.60 

40341 

Straight 

. 28" 

4-0 

3.60 

40344 

Half-circle 

28" 

4-0 

4.20 

40245 

None 

54" 

4-0 

3.60 


THERMO-FLEX {non-hoilahle) 


50541 

Straight 

28" 

5-0 

S3. 60 

50544 

Half-circle 

28" 

5-0 

4. 20 

50445 

None 

54" 

5-0 

3.60 

40541 

Straight 

28" 

4-0 

3.60 

40544 

Half-circle 

28" 

4-0 

4.20 

40445 

None 

54" 

4-0 

3.60 


Packages of 1 2 tubes of a kind and size 


Anacap Silk 

NEW principles of fabrication provide 
Anacap* silk with unprecedented strength, 
knot security, and absolute non-capillarity. 

NO. LHNOTJI SIZIJS DOZKN 

A40 40" 8-0, 6-0, 4-0 to 4 St.So 

A I 20 2 X 60" 8-0, 6-0, 4-0 to 4 3.60 

Packages of 12 tubes of a kind and size 


Unabsorbable Sutures 


SO. 

MAI KKIAL 

tE.Nin II 

SIZES 

330 

Celluloid-Hneii 

60" 

000, 00, 0 

3 f )0 

Horsehair 

6 X 28" 

00 

3 VO 

White silkworm gut 

6 X 1 4" 

00, 0, I 

400 

Black silkworm gut 

6 X 1 4" 

00, 0, 1 

450 

White twisted .dlk 

60" 

000 10 3 

460 

Black twisted silk 

60” 

000 to 2 

4S0 

White braided silk 

60" 

00.0, 2,4 

Packages of 12 tubes of a kind 

^ 3-60 


Emergency Kit Sutures 

THREADED on half-curved or %-circle 
eyed needles with cutting edges for' skin, 
muscle, or tendon. Heat sterilized in glass 
tubes which may be either boiled or sub- 
mersed in any active germicidal solution to 
a.septicize their outer surface. 



WITH HALF-CURVED NEEDLES 

LENGTH 

NO. MATHKIAL l» ‘XCffJ «/ SIZES 

904 Plain — type a catgut 18" 00 to 3 

914 Mild chromic — types 18" 00 to 3 

924 Medium chromic— type c l 8" 00 to 3 

954 Kal-dermic ■ 20" 000, 00, o 

964 Horsehair 2 .v 28" do 

974 White silkworm gut 2 x 1 4" 00, o 

984 White twisted silk 20" 000, o. 2 

986 Anacap silk 20" 000, o. 2 

900 Assorted: Catgut, Silk, and Kal-dermic 



WITH %-CIRCLE 

needles 


903 

Plain — type a catgut 

18" 

00 to 

2 

923 

Medium chromic — type c 1 8 ” 

00 to 

2 

953 

Kal-dermic 

20" 

000, 00, 

0 

963 

Horsehair 

2 X 28" 

00 

973 

White silkworm gut 

2 X 14" 


0 

983 

White twisted silk 

zo” 

000, 0, 


985 

Anacap silk 

zo*' 

000, 0, 

2 

930 

Assorted: Catgut, Silk, and Kal-dermic 



Packages of I 2 tubes of a kind $ 3-00 


Other D & G Sutures 

IN ADDI 1 ION U) the forcooimr a wide 
variety ol suture-and-necdlc combinations 
is available for intestinal, thyroid, tonsil, 
eye, harelip, cleft palate, plastic, nerve, 
artery, obstetrical, circumcision, ureteral, 
renal and dental surger)'. A complete list 
ot sizes, lengths, needle combinations, etc. 
will be supplied on request. 


* KffUicffJ I'fide Mark 


DISCOUNTS UN QUANTITIES 


U A Y 1 S & G E C K , INC., BROOKLYN, N . Y . , U . S . A . 

Cop) rij’.Ht Inc. I'nnieJ in U. S. 


J^&Q iSutuAjEA 


NOTE: In agreement wth the new U. S. P. nomenclature, catgut products 
formerly known as Plain, 10-day, 20-day, and 40-day, are now designated as 
Plain— type A Medium chromic— type C 

Mild chromic - type B Extra chromic- type D 

THERE HAS BEEN NO CHANGE IN THE PRODUCTS THEMSELVES 


Claustro-thermal Catgut 




POSSESSES all the qualities essential to 
proper function and is adaptable to all con- 
ditions and technics. The tubes nia}' be 
boiled or autoclaved for asepticizatioii of 
their outer surface or treated germicidally. 

This catgut offers the additional safety 
factor of Clau.stro-thermal* sterili- 
zation— an exclusive D&G process wherein 
heat, at temperatures lethal to the most 
resistant spores and organisms, is applied 
AFTER the suture is hermetically sealed in 
its glass tube and thus fully protected. 


LiiNGTif 


NO. 

in •/ 

StZEit 

I 205 

Plain — type a 5+" 

5-0 to 4 

1225 

Mild chromic — type s 54" 

4-0 to 4 

1245 

Medium “ — type c 54" 

4-0 10 4 

1285 

E.x-tra “ —type 0 54" 

4-0 CO 4 

Package of iz tubes of a kind 

^3.60 


Thermo -flex Catgut 

FLEXIBILITY is the feature of thi.s 
catgut. Ready for use as it comes tram the 
tubes, it requires no special preparation. 

Though of the Thekaio-fi.e.\',* // f ' f - 
hoUahk, type, there is no compromise in 
sterility. It is sterilized by heat at temper- 
atures "e.\-ceeding the most rigid bacteric^ 
lo'fic requirements. 


1405 Phm-t.vpc A Vf " >-0104 

Mild chromic- type » 54 " 4 '° 4 

.Medium '• -typec > 4 " 4 -° •'« 4 

,14 Kvtr.. '• -Pvpv« > 4 " 4 - 0:04 

Package of 12 tube.- or a kind > 


Kal- dermic Sutures 

KAL-DERMIC* repre.sents the culmina- 
tion of eight )’ears’ research to perfect a 
skin and tension suture combiniiiir the best 

^ 0 

features, while eliminating the disadvantage.s 
of silkworm gut, horsehair, silk ami several 
synthetic products variously named. 

fCal-dermic is completely stable. It i.s 
high!)' resistant to tissue fluids and germi- 
cides; its color is permanent under all con- 
ditions; and the strand may he reiJcatedly 
boiled or autoclaved without impairment. 

KAL-DERMIC SKIN SUTURES 

In tubes* stcrii/zed 

(Tuclic lubes to a box) 
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NKKDUJ LKSOTH 


I'lfw Jinv 

>50 

None a 
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4“0 to 0 


9 S 3 
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io" 

000, 00 0 

^.00 

9}4 

H.ilJ’-curvcd 

zo" 

000, 00 0 

3.00 

Sr- 

None 

40" 

S-o, 6-0, 





4'0 to 0 

1.80 

0 

a 

7 . 

cls. Uiistcrili^et) 


f , I HK 

(Ten feels la j box) 


ti 

*'<. «t»\J s, 

5 ° 

None 

1 

OOoo 

> CO. ;o 




Oo« ; 

c t .^4 




Of) 

* ‘ . ^>0 




0 

* f- fo 


KAL-DER.MIC TK.NSION M'TfRK.s 

In tubes, nicrilucil 

Nwiic ^ I 

S;; .N-.nc --o’ 1. -!. ? if 


4)fi 

( 1 t.t ttfi* (■* * 


jj None 
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oi Maintaining the Blood Pressure and 
Preventing "Shock" in SfUHcU Ane^Hte^ia 



Supplied in rubber-capped 
vials containing 15 cc. of a 
sterile 1% solution. Average 
subcutaneous dose: 0.5 cc. 


ONE PER CENT STERILE SOLUTION OF 

NEO-SYNEPHRIN HYDROCHLORIDE 

(laevo«aIpha*hYdroxy'beta>methyl'amino«3>hydroxy*ethylbenzene hydrochloride) 

IS EFFECTIVE 



Other Indications Include Acute Hypotension from ' 
Trauma 

Prolonged Anesthesia 
Hemorrhage 
Extensive Surgery 

FREDERICK STEARNS & COMPANY 

DETROIT, MICHIGAN 

Now York • Kansas City • San Francisco * Windsor, Ontario • Sydney, Australia 


Accurate Apposition 

WITH LESS TRAUMA, BETTER HEMOSTASIS 
AND ABSENCE OF REACTION 

D&G F ine-gauge Catgut offers the distinct advantage of absorba- 
bility in addition to the other benefits attributed to sutures of 
small diameter. Furthermore, it may be freel}' used without re- 
course to special technics or sacrifice of operating time. 

Its development was the outcome of e.xhaustive studies which 
led to tvvo important discoveries — r(i) a method for producing 
catgut strands in these small diameters (oooo and ooooo) with 
adequate strength for general use; (2)3 treatment insuring gradual 
absorption and prolonged retention. 

The compatibility of this new material with the tissues, its 
ease of handling and other physiologic and mechanical advantages 
have been demonstrated by extensive clinical use in a wide range 
of surgical procedures. Reports of experimental studies and clini- 
cal findings will be sent on request. 


D&G Fine-Gauge Catgut 
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excellent reference encyclopedia of surgical 
technic,” says the U. S. Naval Bulletin about . . . 

MODERN SURGICAL TECHNIC 


by Max Thorek, M.D. 

Detailed, step-by-step descriptions of every standard 
accepted operation make this work of inestimable worth 
as a reference to everyone interested in surgery . . . the 
man who does occasional operations, the general surgeon 
and the man who limits his practice to a particular field. 
Two thousand one hundred seventy-four illustrations, 
outstanding for their perfection, graphically portray opera- 
tive technics and enable the reader to follow each pro- 
cedure closely. The three volumes are the physical 
result of 35 years of daily surgical practice and intense 
observation. 

Other Reviewers Say: 


ryviitves- 


Americatp Journal of Surgery — “. . . a 
well written piece of work — .and it is 
not padded.” • Journal of Bone and 
Joint Surgery — . . gains by compari- 
son.” • North'zvest Medicine — “. . . 
i h.as unsurp.assed merit and is not just 
\ another surgery.” • Ohio State 
\ Medical Journal — “These three 

\ volumes fill a long-felt need.” • 
\ Southern Medical Journal — “. . . 
\ .an inv.aluable presentation of sur- 
\ gical technic.” 

■■ 2045 Pages 


3 Volumes • 2174 Illustrations 


J. B. LIPPINCOTT COMPANY 


Philadelphia 


London 


Montreal 




s XJ E G E B Y 


^eets the Current Demand for a 
Comprehensive rvork on 



MECHANICAL, SURGICAL, and PHYSIOLOGIC FACTORS 
of ORTHOPEDIC PRACTICE are FULLY CORRELATED/ 

This brand new volume meets tlie current need constant repetition, cliaptcra have been r.. 
for a comprehensive work on operative ortho- eluded on apparatus and surylcul approacL«l. 
pedlcs, not only for the specialist, but also repeated reference is /nude to theao ' 

for many industrial and general surgeons. In The after ircaiiiient Is given In detail for urn' 
the first chapter the mechanical, surgical, and tlc.-illy all operative technics. The nun' 
physiologic principles of ortliopedlc practice are ratus covered consists of plaster of I'ar/s 
correlated, and throughout Che book emphasis splints, braces, traction devices, anti varl7*‘*‘ 

Is placed upon the practical application of these special apparatus for Imluclntr motion all 
physiologic principles. A special chapter has which are adapted to meet the rcuulrcrnfm, , 
been written on surgical technic. To avoid the Individual case, 

By WILL.IS C. CAMPBIiLB. Memphis, Tcnn. 

115^1 pages, SI5 Illustrations, 4 color plates. I’ricc, 


THE C. V. MOSIIV COMIMXV %jj 

rine nlvd.. SU LouU, Ho. 

Gentlemen: Send me Campbell's ''OrBltATU'K OKT/IOIV-JDICW' prL .d at ft: 

Atuched Is my check. ... Charge my account at the rate of a n.^.r.Ht 
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excellent reference encyclopedia of surgical 
technic,” says the U. S. Naval Bulletin about . . . 

MODERN SURGICAL TECHNIC 


hy Max Thorek, M.D. 

Detailed, step-by-step descriptions of every standard 
accepted operation make this work of inestimable worth 
as a reference to everyone interested in surgery . . . the 
man who does occasional operations, the general surgeon 
and the man who limits his practice to a particular field. 
Two thousand one hundred seventy-four illustrations, 
outstanding for their perfection, graphically portray opera- 
tive technics and enable the reader to follow each pro- 
cedure closely. The three volumes are the physical 
result of 35 years of daily surgical practice and intense 
observation. 

Other Reviewers Say: 




American Journal of Surgery — “. . . a 
well written piece of work — .ind it is 
not padded.” • Journal of Bone and 
Joint Surgery — “. . . gains by compari- 
son.” • Northwest Medicine — . . 

, has unsurpassed merit and is not just 
\ another surgery.” • Ohio State 
\ Medical Journal — “These three 
\ volumes fill a long-felt need.” • 
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\ an inwaluable presentation of sur- 
\ gic.il technic.” 
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<^eets the Current Demand for a 
Comprehensive work on 


OPERATIVE ORTHOPEDICS 



MECHANICAL, SURGICAL, and PHYSIOLOGIC FACTORS 
of ORTHOPEDIC PRACTICE are FULLY CORRELATED/ 


This brand new volume meets the current need 
for a comprehensive work on operative ortho- 
pedics. not only for the speclaiist, but also 
for many industrial and general surgeons. In 
the first chapter the mechanical, surgical, and 
physiologic principles of orthopedic practice are 
correlated, and throughout the book emphasis 
is placed upon the practical application of these 
physiologic principles. A special chapter has 
been written on surgical technic. To avoid 


constant repetition, chapters 
eluded on apparatus and surgical “PI”? 
repeated reference is made to mMO cnav 
The after treatment is given in 
tically all operative technics. The 
ratus covered consists of plaster ot .ran 
splints, braces, traction devices, anu 
special apparatus for Inducing motion. j 
which are adapted to meet the requlremenu 
the individual case. 


By WILLIS C. CAMPBELL, Memphis. Tcnn. 

1151 pages. 845 illustrations. 4 color plates. Price. 512.50. 
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The New 

ZACHARY COPE 

Modified de Martel 

Triple Colon Clamp 

A vastly simplified version of the original 
de Martel Clamp, the new 2achary Cope 
Clamp retains, however, all its valuable fea- 
tures. A single, powerful instrument, it is 
much more practical, dependable and effi- 
cient for difficult resections of the rectum 
and recto-sigmoid. Since there are no at- 
tachments to complicate its application, hs 
use requires less time, less manipulative 
effort than any comparable method. It re- 
duces possibilities of soiling, furthers restor- 
ative surgery of the bowel, and enlarges the 
number of cases in which such treatment 
can be given. 



lUHOtQNV IHSTHIJMtNIS H OSHTA HUmilSHaUIPMIHT 

OGOiM AVI 'VAN lUIIN and HONORI SIRIUS 

CHICAGO. ILL. 



The Cope Clamp consists of three stainless 
steel biting blades of the de Martel type 
with end catches to hold them in place. 
These, inserted as a unit over the bowel, 
are securely clamped in place with the 
powerful, removable, crushing clamp holder. 
After the bowel is crushed, the center blade 
is removed and the bowel divided with the 
cautery, leaving both cut ends securely 
sealed by the other two clamps. (REFER- 
ENCE; Journal of the AMA, November 26, 
1938, Vol. 111. pp. 1977-1981.) A Mueller 
Precision Instrument, made in U. S. A. 

Complete With 3 Stainless Steel Clamps 

$60.00 

Made in U. S. A. 


Just Off the Press New 2nd Edition 

HANDBOOK OF 

ORTHOPAEDIC SURGERY 

This new 2nd Edition of Shands’ “Handbook of ORTHOPAEDIC 
SURGERY” brings to date portions of the text in which new but 
accepted forms of therapy have been described. New illustrations, 
especially drawn for this book, have been added, and a 57-page 
Bibliography provides an excellent source of detailed and authorita- 
tive information. 

Ihe fundamental facts and principles of orthopaedic surgery are 
presented in a concise yet fully informative manner with emphasis on 
diagnosis and treatment. The book Is a consensus of opinion of 25 
teachers of Orthopaedic Surgery and others representing 1 8 different 
medical .schools. 


PublUhed 6y 

THE C. V. MOSBY COMPANY 

St. Louis, Mo. 


by ALEKED RIVES SHANDS, 
JR., in CoUabomtiou with RICH- 
ARD BEVERLY RANEY. 593 
Pages, 169 Illustration.s, PRICE 
about 55.00 
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Brand New 


TUMORS OF THE HANDS AND FEET 

Edited by GEORGE T. PACK, B.S., M.D., F.A.C.S. 

New York, N. Y. 

13S pages, with 65 illustrations. Price, cloth, $3.00. 

The subject of neoplastic diseases is of such scope as to be encyclo- 
pedic. The etiology, pathologj’', diagnosis and treatment of the luauy 
regional and histologic varieties of tumors, both benign and malignant, 
have never been satisfaetorilj’' and completely embodied in any single 
text, ilonographic treatises of regional cancers, e.g., of the eye, rectum, 
testis, vulva and stomach, have justified this method of presentation by 
a thorough if not exhaustive anal5*sis of the problems peculiar to cancers 
of these locations. 

"When Dr. Alton Ochsner, editor of Siirgei-y, requested Di'. Pack to 
edit a symposium on tumors for the journal, the subject of “Tumors of 
the Hands and Feet” seemed appropriate and timelj*. Infection, injuries 
and malformations of the hands and feet have long engrossed the atten- 
tion of many surgeons with the result that numerous expositions have 
been published, clarifying the problems so encountered. Although tumors 
of the hands and feet are relatively rare, when considered with regard 
to their regional distribution, they are nevertheless extremely important. 
With the exception of the so-ealled vital organs, the hand is functionally 
and economically the most important unit in tlie body. It is therefore 
needful to consider these tumors of the hands and feet in some detail, in 
order to institirte adequate and early treatment, else mutilating opera- 
tions, incapacitating disabilities and even loss of life may follow. 


TABLE OP COXTENTS 

IXTKODUCTIOX _ 

GEORGE T. Pack, M.D., Xcw York, X. Y. Assistiint Clinical Professor of Surgery, laic 
University School of Medicine and Cornell University College of Medicine : Attend- 
ing Surgeon, Memorial Hospitai for Cancer and Allied Diseases. 

C VRCIXOM.V OF THU H.\XDS AXD FUET 

MICHAEL U. Mason, M.D., Clilcago. III. Associate Professor of Surgery, Xorthwestern 
University Medical School ; Attending Surgeon, Passavant Mc'inorlal Hospital. 

qUBUNGUAL. MELANOMA 

^ George T. Pack. M.D., and Frank E. ap.uk, M.D.. New York. X. Y. Associate Clinical 
Professor of Surgery. Cornell University College of Medicine; Attending Surgeon. 
Memorial Hospital for Cancer and Allied Diseases. 

WGIOILVTOUS TUMORS OF THE HANDS AND FEET 

VsilLEY W. OcGHTERSO.v, M.D.. New Haven, Conn, dissociate Professor of Surgery’. 
* Yale University School of Metiicine; Associate Surgeon, New Haven Hospital, iiiui 
KOUERT Tennant, M.D.. New Haven, Conn. Assistant Professor of Pathology ami 
Surgery. Yale Unlvor.'^ily School of Medicine; Associate Pathologist, New Haven 
Hospital. 

TU.MORS OF THE SYNOVIA, TENDONS. AND 
MJ » JOINT CAPSULES OF THE HA.NDS 

I .\ND FEET 

I Alexander HurNsciiwu;. M.U.. Chicago. Ill 
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THE 

OLD GENTLEMM 

COULDN'T SIT DOWN 

Pain and discomfort are the lot of the 
hemorrhoidal sufferer, be he young or old. 

But hemorrhoids and odier rectal diseases 
may be especially distressing in the aged. 

There is greater likeliliood of aggravated 
or chronic conditions, and often the relief 
promised by operative measures is contra- 
indicated. 

For such patients, ANUSOL Suppositories 
are prepared to bring comforting relief. 

Quickly as tire suppository melts at body 
temperature, the emollient, soothing and 
protective ingredients of Anusol e.xert their 
favorable influence. Irritation and inflamma- 
tion are relieved, congestion and bleeding 
controlled. Yet, there is no masking of the 
pain symptom by a narcotic, or an anesthetic 
or analgesic. Anusol does not relv on drugs 
that may create a sense of false security; any 
improvement that follows is genuine. 

Let Anusol prove to your satisfaction that 
it is designed for the rational treatment of 
hemorrhoids and otlier rectal conditions. A 
trial quantity U’ill be gladly sent, if you will 
write us on your letterhead. 

ANUSOL 

lU-.Mouuuom.sL SuiwosnouiEs arc acailahlc for prencrifjtUm in boxes of 6 and 12. 
.SCIIEIU.VG tc C.L.VrZ, INC., 113 West Eigliteeiitli Street, New York Citv 
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The Journal of 
Bone and Joint Surgery 

The Official Publication of the 
American Orthopaedic Association 
British Orthopaedic Association 
Am erican Academy of Ortliopaedic Surgeons 
^ned -nrpublish;^djyA^ g^^ 

Published Quarterly: 

JANUARY, APRIL, JULY, and OCTOBER 


The only publication in English dealing exclusively 
with bone and joint conditions. ^ 

Through the cooperation of its Foreign Editors its 
pages include contributions from recognized leaders 
m this specialty from foreign countries as well as 
from the United States and Canada. 

In the choice of papers for publication emphasis is 
laid on the practical and clinical subjects. 

A journal of value to general surgeons as well as to 
those dealing with the problems of orthopaedic and 
traumatic surgery. 


Editor, E. G. BRACKETT, M.D. 

8 THE FENWAY, BOSTON. MASSACHUSETTS, U. S. A. 

Order Blank 

The Jourx.vl of Bone and Joint Surcerv 
S The Fenway, Boston, Mass.ichusctts 

Please enter niy subscription to The Journal of Bone and Joint 

Surcerv for one year beginning with the issue for 

Q Enclosed find S in p.i>nicnt. Q Will remit on receipt of bill. 


Suiscription Price — Payable in Advance — ^5.00 hi the LriitcJ .sfafr.: .s5.25 ij; 
Canad.i; $5.75 in Foreign Countrie*. 
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A 1939 Publication 


W atson's 

HERNIA 


Aaatomy, Etiology, Symptoms, Diag- 
nosis, Differential Diagnosis. Prognosis, 
and the Operative and Injection 
Treatment. 


New 2nd Edition — Completely 
Revised and Reset 

A COMPLETE treatise on hernia, its 
diagnosis and treatment. All varie- 
ties of abdominal and internal hernias 
are thoroughly and systematically con- 
sidered from the standpoint of anatomy, 
etiology, symptoms, diagnosis, differen- 
tial diagnosis, prognosis, and operative 
treatment. 

T he adoption of the modern injection 
method for the treatment of certain 
types of reducible hernia, by many in- 
dustrial corporations, insurance com- 
panies, and state industrial commissions, 
necessitated, the revision of this book. 
Much of the historical material has been 
omitted from the text, and the descrip- 
tions of many operations for hernia have 
been deleted because these procedures 
are not now in general use, being simply 
of historic interest in the development 
of hernia surgery. 

E mphasis has been placed on the 
original Halsted operation for in- 
guinal hernia by the silk technique, to 
conform to present-day practice, which 
is replacing fascia lata transplant in 
certain cases of large and recurrent in- 
guinal hernia. _ The medicolegal chapter 
has been rewritten to embrace the latest 
opinions of the insurance carriers and 
the rulings of the state industrial com- 
missions. 


K- WATSON, ir.D., Member 
of Start. California Lutheran and Meth- 
odist Hospitals. Los Angeles. Calif. 592 
paBcs. 2S1 Illustrations. PRICE, 57.50. 


The C, V. Mosby Company 

St. Louis, Mo. 




M^AL 


OF 


POTENT 

FJEMAIE 

SEXHORMOIVES 


/ 


- ■' •' -v ■ 3 

Marked success attends the use of a— 

estradiol, true ovarian follicular hormone, 
in the treatment of menopausal symp- 
toms, senile vaginitis ond pruritus vulvae, 
gonococcal vulvo-vaginitis in children, 
and amenorrhea and dysmenorrhea asso- 
ciated with uterine hypoplasia. This 
potent estrogenic substance'’ is available 
in the following forms: ' 

OVOCYLIN*, "Ciba” {n-estradiol)-fablets, 
vaginal suppositories, ointment. 

BEN-OVOCYLIN*, "Ciba" {a-estradioi 
benzoate)— ampules. 


' (a— estradiol dipro- 
with an unusually 


DI-OVOCYIIN*. "Ciba 

pionote) —ampules; 
prolonged activity. 

Progesterone, the chemically pure corpus 
luteum hormone, is useful in many cases 
of habitual abortion, and in certain types 
of menorrhagia, infermenstrual hemor- 
rhage, and dysmenorrhea. This hormone 
is supplied as— 

lUTOCYlIN*, "Ciba" (progesterone) 
—ampules. 

•Tnxde Mark Reg. U.S. Pat, Off, Words “Ovo- 
cylm'*, “Ben-Ovocylin**, "Di-OvocyHn”, and 
**Lutocylin’\ identify the products as 
a— estradiol, a— estradiol benzoate, a — estradiol 
dipropionatc and progesterone respectively 
of Ciba's manufacture, 

SEND FOR UP-TO-THE-MINUTE 
MEDICAL LITERATURE ON 
INDICATIONS AND DOSAGE 

CIBA PHARMACEUTICAL 
PRODUCTS, Inc. 

SUMMIT. NEW JERSEY 
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SJUTIIWICK: SPLANCIIXIC KESEC'IION FOR HYPEUTENSIOX 


3 


pressure levels would result. These experiences led us to believe that 
there were many anatomical variations froni patient to patient. The 
same portion of the splanchnic nerve supply was apparently not equally 
significant hi eacli case. It seemed probable, however, that an opera- 
tion could be done which would cover the various anatomical variations. 

Our impression of the anatomical pathways to the splanchnic bed is 
shown in Fig. 1. It was foimd that adequate exposure of this entire 
region could be obtained by resecting the tweKth rib, through a hockey- 
stick incision. The upper portion is vertical, about two inches lateral 
to the midline, running up over the inner end of the eleventh rib. The 



sUctcU oC me nerve supply to the splanchnic bed. On the 
nr.ieeiliin> lemoved on both sides is blacked out. This is the minimal 

Skc h> blood I es'ure''’ consistentiy by an immediate postural 


lower liortion curves laterally, one-half incli below and parallel to tlie 
twelfth rib. The sheath of the sacrospinalis muscle is opened vertically 
to below tlie twelfth rib, and di.sseetiou is then carried laterally fol- 
lowing the skin incision through the deeper .structures below and be- 
.\oml the tip oi the rib. Tlie twelfth rib is removed from the trans- 


vei-se proee.s.s to the lateral border of the .sacrospinalis sheath. The 
twelltli intereostiil artery, vein, and nerve are re.seeted over a .similar 
area. Ihe diaphragm is divided from its lateral border to the spine. 



SURGERY 

It has been our impression . characteristic change in blood 

nic resection m man s Wc Imow that the splaiich- 

pressure in every patient u his blood pressure level 

nic bed is man’s meehanisni to standing positions, 

relatively constant m the j ni^, ^ p^-cssure level should 

If the splanchnic bed is fitting and standing 

fall as the patient J^^^u^'.^^-gpl^nehnic resection by huninee- 

positions. Such a ^th his operation, in addition to 

tomy and anterior also divides somatic motor 

pathways. The lattci its follows splanchnic rescc- 

Unless a postural change m oo l^lood pressure 

tion, one cannot he certain la “ If the sphinchnie bed 

level in the various can perhaps also feel reasonably 

:^ronal ^aiids have been denervated 

as well. . ] I employed did not coii- 

Because the """I , ehamtes or produce comparalile 

sisteiitly produce JT,,. J.,.ses in "the horizontal position, we 

blood pressure daces during the past two years in order 

have been varying these i ^^.jdeji would always cause a pos- 

;;^fclSe !n'b";S"prcss--*»'l still fulfill the other ipialilications 

which we felt were ^'‘" ,. , ,n.itie sphinehiiie resection with- 

cases which had had I';;:;;;;;:: p.vel were subjected to further 

out any effect '’‘‘,,,,01 ion. the eominnnieating ram. of the 

surgery, the m . > • ,vere divided removing .he 

tenth, eleventh, and UMltt' ^ n-movn.g as 

svinpathetic trunk trom . ,a,.ehnie nerve as could he oh.amed 

1-1 ...mI a portion ol tin „n,,-rdure was <lone on hofh 

t:: irali eleventh ‘•i^,^;^:Xup wr.i.ee inmlair ga.mlia wen- r..- 
les At a second opcation. ‘ a,.proael,. on vaeh saio. ... 

wedbvasiihdiaphragmafici-v I ^ _p,,.aa„. luwvr.nn m 

“ . In .some instauce.s. tl . , ) i.ha.me. In otio-r ... 

Uvo stag ■•>. ,,i,h a marked i 

^'^'^''uiere was no sign.^ ,„..,o.- M.,.,.ly .0 .l,.- 

feel that ihe.-e native a.va. That tins ua. 

ii-oi.i abo" ' . .1 int.-iio.il .01. ot 111. 
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Tabm II 


Group B 


CASES 

STAGE OF DISEASE 

1 

Group 11 

2 

Group II 

3 

Group II 

4 

Group II 

5 

Group II 

6 

Group 11 

7 

Group II 

S 

Group n 

9 

Group II 

10 

Group III 

11 

Group III 

12 

Group III 

13 

Group IV 

14 

Group IV 

15 

Group IV 

16 

Group IV 

17 

Group IV 


POSTUJUil/ CHANGE IN BLOOD PRESSURE 

Moderate 

Marked 

Moderate 

Moderate 

Marked 

ktarked 

Marked 

Marked 

Marked 

Marked 

Marked 

Moderate 

Marked 

Moderate 

Marked 

Moderate 

Moderate 


Operation— Bilateral excision of virtually the entire great splanchnic nerve from 
its insertion in the celiac plexus upwards to the midthoracic level with division of 
all aortic branches above the diaphragm. Interruption of the communicating rami 
of DS, DIO, Dll. D12. and LI with excision of the sympathetic trunk over this area. 


In Group C cases (Table III) the same operation was done as in 
Group B cases, only in addition the communicating rami of L2 were 
divided and tlie ganglion itself removed on one or both sides. The 
immediate effect of the operation, as judged by postural change in 
blood pressure level, varied in the three groups. In the six cases of 
Group A (Table I) three showed no significant postural change, while 
two had a slight and one a moderate fall in systolic and diastolic levels 
accompanied liy a fall in pulse pressure and a rise in pulse rate in the 
sitting and standing positions as contrasted with the lying position. 


Table 111 
Guoup C 


XO. CASK.S 

STAGE OF DISEASE 

rOST0Il.VL CHANGE IN' BLOOD FRESSUUK 

1 

Group II 

Profound 

*» 

Group III 

Profound 


Group IV 

Profound 


Opcmtioii — Bilateral excision of virtually the entire’ great splanchnic nerve from 
its insertion in the celiac plexus to the middorsal level with division of the aortic 
branches. Interruption of tlie communicating rami of D9, DIO, Dll, D12. LI with 
llic excision of tlie sympathetic trunk over tills area. In addition, the rami of the 
second lumbar ganglion were interrupted and the ganglion removed on one or botli 
sides. 


In Group B (Table II) ;ill seventeen cases had a characteristic and 
definite immediate postural eliaiige. This change occurred very rapidly, 
ill iihoiit tliirty seconds after shifting position. One week after the 
oiierjition was completed, the standing lilood pressures were very low. 
As ;i i-nle, hotli .systolic and diastolic levels ivere below 100 with a puLso 
pressure of less than 20 min. The patient was unable to stand for more 
than a minute in most in.stances without fainting. In the course of 
iiiiolher week, the lone of the splanehnic bed returned to .some extent, 
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Table II 


Group B 


CASES 

STAGE OF DISEASE 

1 

Group II 

o 

Group II 

3 

Group II 

4 

Group II 

5 

Group II 

G 

Group 11 

7 

Group II 

S 

Group II 

9 

Group II 

10 

Group III 

11 

Group III 

12 

Group III 

13 

Group IV 

14 

Group IV 

13 

Group IV 

16 

Group 

17 

Group TV 


POSTURAL CHANGE IN BLOOD PRESSURE 
Moderate 
Alarked 
Moderate 
Moderate 
Marked 
Marked 
Marked 
Marked 
Marked 
Marked 
Marked 
Moderate 
Marked 
Moderate 
Marked 
Moderate 
Moderate 


Operation — Bilateral excision of virtually the entire great splanchnic nerve froni 
its insertion in the celiac plexus upwards to the midthoracic level with division of 
all aortic branches above the diaphragm* Interruption of the communicating rami 
of D9. DIO, Dll. D12. and LI witli e-xcision of the sympathetic trunk over this area. 


In Group C eases (Table III) the same operation was done as in 
Group B cases, only in addition the communicating rami of L2 were 
divided and the ganglion itself removed on one or both sides. The 
immediate effect of the operation, as judged by postural change in 
blood pre.ssure level, varied in the three groups. In the six cases of 
Group A (Table I) three sliowed no significant postural change, while 
two had a slight and one a moderate fall in systolic and diastolic levels 
accompanied liy a fall in pulse pressure and a rise in pulse rate in the 
sitting and standing positions as contrasted with the lying position. 


Table III 
Group C 


N*0. CASKS 

STAGE OK DISEASE 

POSTUR.\L CHANGE IN BLOOD PRESSODE 

1 

Group II 

Profound 

X) 

Group III 

Profound 

3 

Group IV 

Profound 


Opejfition — .Bilateral excision of virtually tlic entire' great splanchnic nerve from 
its Insertion in the celiac plexus to the middorsul level with division of the aortic 
bninches. Interruption of the communicating rami of D3, DIO, Dll. D12. LI with 
the c.xcision of tlie sympathetic trunk over Oils area. In addition, the rami of the 
second lumbar ganglion were Interrupted and tlie ganglion removed on one or botli 
sldc.s. 


In Group B (Table II) all seventeen eases had a characteristic and 
definite immediate po.stnral change. This change occurred very rapidly, 
in about thirty seconds after shifting position. One week after the 
operation was completed, the standing blood pressures were very low. 
As a rule, both .systolic and diastolic levels were below 100 with a pul.se 
pressure of le.s.s than 20 mm. The patient was unable to stand for more 
than a minute in most in.stanees witliout tainting. In the course of 
aiiotlier week, the tone of the splaiiehnie bed returned to .some extent, 
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SJtITHWIGK: SPLANCHNIC KESECTIOX FOR HYPERTENSION ' 

Group B cases. It appoarcd to lake a longer time for tliesc patients 
to acquire an adequate standing blood pressure level. 
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FI(r. I.— Bloocl pressure levels in a patient with malignant hypertension (Group IV) 
five months after operation. 
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Kig. o. — nh)Oil prcs.suro levels in a malignant hypertensive patient (Group IV) ten 

months after operation. 




From tlK'.sc experiences, it would seem that, if the splanchnic bed is 
thoroughly denervated, an immediate postural change in blood pres- 
sure will result in every ea.se. Under these eirenmstanees tiie blood 
pre.ssure level in all positions has been lower than Iiefore operation. 
'I'lu* pulse i>re.ssiire Ims been lowered in all instances. If splanchnic 
denervation is less eomplele. and no significant postural change is 
noted, it has been our exiterieuce that Miere often is no significant cltangc 
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THE SILK technique 

Experijiental Observations 

Philip Shajibaxjgh, M.D., Chicago, III. 

(From the Division of Surgery, Northwestern University Medical School) 

I T HAS been demonstrated repeatedly that a wound sutured with 
fine silk is less apt to suppurate than is a corresponding wound 
sutured with catgut.*”'* This important consideration, coupled with 
the obvious advantages of silk as regards economy and reliability of 
sterilization, has aroused an increasing interest in “silk surgery.” 
With the more widespread adoption of the silk techniciue, a number 
of cpiestions have been raised regarding the proper sizes and types of 
silk which should be employed and regarding the technique of pre- 
paring and using the silk. It has been the purpose of the present 
study to attempt to answer some of these questions. 

Economy of Silk . — The surgeon who has been accustomed to using 
catgut is likelj" to employ a similar technique when using silk. Thus, 
the silk is frequently wound on spools or .small cards for sterilization 
and is handed to the surgeon in fairly long strands from which are 
made as many ties or sutures as po.ssible in order to avoid waste. Silk 
is so inexpensive, however, that such efforts toward economy are en- 
tirely unnecessary, affecting as they will a saving of only a few pen- 
nies in even the most extensive operation (Table I). When the silk 

Table I 

Ai'pkoxijiate Cost or Suture JI.vterial Per Operation, Suowing tub Gke.it 
Ecoxouy IX Usi.NG Silk; the Prep.vrei) Silks, Though Substantially 
C iuwPER Tuan Catgut, Are More Tjia.n Twenty Tliies as 
Expensive ,\s Untke.\ted Silk 



BELDEK 

CHAMPION 

CHAMPION 

CHAMPION 
‘ ‘ SERUM’ 

DEKNATEL 

‘^MOIS- 

CHROMI- 

AMOUNT USED 

TWIST 

NO. A 

TWIST 

NO. 3 

BRAID 

NO. 0 

1 

PROOF ’ ' 
nR.UD 

NO. 0 

. TURE- 

proof” 

BRAID 

NO. C 

CIZED 
catgut 
NO. 000 

oO 12'incU 
striuuls 

••J0.023 

.•fo.ost; 

.S0.031 

$0.48 

.$0.50 

.$1.90 

100 12-incli 
strauds 

0.017 

0.053 

0.002 

0.95 

1.12 

3.S0 

aO IS-iuch 
.strands 

0.037 

0.01 

0.040 

0.70 

0.S5 

2.S7 

100 IS-iucIi 
strauds 

0.075 

0.08 

0.003 

1.40 

1.70 

U. i u 


IS prepared and used as above, the strands tend to be kinky and the 
teeliniq ue is enmbersome. It is far more convenient to use a separate 

Ui'iclvi.l fur publication. Juno 22, 1D39. 
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Table III 


Epfect op Eepeated Boiling o.v the Tensile Strength op Silk; Tests Made on 
Dry Silk Except Where Otherwise Indicated; Each Heading is 
THE Average op Three Determinations 


DATE 

TREATMENT 

champion braid no. 1 1 

CHAMPION TWIST NO. 3 

PLAIN 

‘ ‘ SEKU.M- 
PROOP” 

PLAIN 

“ SERUM - 

proof” 

12/24/37 

Controls 

4.25 lb. 

3.58 lb. 

3.62 li). 

3.37 Ib. 


Boiled 10 min. 

3.31 lb. 

2.75 lb. 

2.56 lb. 

2.6S lb. 



(wet) 

(wet) 

(wet) 

(wet) 



4.0 lb. 

3.5 lb. 

I 3.56 lb. 

3.33 lb. 

12/29/37 

Boiled 10 min. 

3.9 lb. 

3.41 lb. 

3.37 lb. 

3.08 lb. 

12/30/37 

Boiled 10 min. 

4.1 lb. 

3.5 lb. 

3.56 lb. 

lb. 



3.0 lb. 

2.75 lb. 

2.62 lb. 

2.5 lb. 



(wet) 

(wet) 

(wet) 

(wet) 

1/ 4/38 

Boiled 10 min. 

4.25 lb. 

3.62 lb. 

3.56 lb. 

3.37 lb. 

1/ 5/38 

Boiled 20 min. 

4.12 lb. 

3.43 lb. 

3.5 lb. 

3.25 lb. 

1/ 7/38 

Boiled 10 min. 

3.93 lb. 

3.1S lb. 

3.25 lb. 

3.12 lb. 

1/ 8/38 

Boiled 10 min. 

4.31 lb. 

3.75 lb. 

3.56 lb. 

3.31 lb. 



3.25 lb. 

2.87 lb. 

2.5 lb. 

2.62 lb. 



(wet) 

(wet) 

(wet) 

(wet) 


Table IY 


Eppeit op Boiling Period on the Tensile Strength op Silk; Tests 
Made on Dry Silk 


Pf:iUOD OP BOILING 

CHAMPION BRAID NO. 0 

PLAIN 

“serum-proof” 

Control 


3.0 lb. 

0 min. 


2.9 lb. 

10 min. 


2.S lb. 

15 rain. 


2.7 lb. 

20 min. 


2.7 lb. 

00 rain. 


2.7 Ib. 


Table V 


Eppeit op Kepeated Boiling on the Friability op Silk; Tests Made on Wet 
Sctith: Tied in a Siu'are Knot Akoi'nd a Cork; Silk Boiled por 10 Min. 

AT Each Pp;uioi) 


NUMBER OP 
T/MEK BOILED 

NO. o TWIST 
PLAIN 

NO. 3 TWIST 
“ .SERUM-PKOOP ” 

NO. 0 BRAID 

plain 

NO. 0 BRAID 
‘ '■ SEliU.M-PROOP ’ ’ 

(Controls) 

1.9 lb. 

1.6 lb. 

1.6 lb. 

HUnSTJIIHII 

1 

1.5 lb. 

1.6 lb. 

1.5 lb. 

1.9 lb. 

o 

1.6 11). 

1.6 lb. 

1.0 lb. 

1.8 lb. 

o 

1.7 lb. 

1.5 lb. 

1.3 lb. 

1.6 lb. 

4 



1.3 lb. 

1.7 lb. 


Jh ooiitnist to tlie I’t'.sislaiici* of silk to heat, we find that .siraplj’ wet- 
tiiiy the silk causes a prompt loss in tensile streu;rth of about 25 per 
eeut. I his weakeuiiuj effect is not caused by deteriorizatiou beeause 
the silk regains its ori;;inaI strentrth upon dryiiu^r and beeause it does 
not show a pro;iressive loss in .streiifith on soakiii-r (Table YI). 

The above observations hold true for braided as well as for twisted 
sillv and for silk ivbich has been treateil with oil or wax as well as for 




suugery 


5 niin. 
24 

7 days 
14 days 
21 days 
28 days 


2.3 ft- 
2.3 lb- 
2.2 111- 
2.2 lb. 

2.2 lb. 


2.9 lb. 

2.2 lb. 
2.1 111- 
2.1 111- 
2.1 111- 
2.0 lb. 


' lb. 
_.J lb. 

2.2 lb. 

2.1 lli- 

2.1 lb. 
2.0 lb. 


2.2 lb. 

2.2 lb. 

2.2 lb. 

2.1 111- 

2.1 lli- 


2.4 lb. 

2.1 111 - 

2.1 lli - 

2.1 111 . 

2.1 111 . 
2.0 lb. 


•ii I 2 2 lu- I tlie 

28 days___J 'Y would protect 

of beeswax aiu 

vaseline (Ta'b e T.ujle VII , usst Moisture 

/^fnTA^r 



oaked r i o.o w- I o 5 lb.___LJ::x_3 

^^red as it is placed in 

— -i— ---- becomes m strands are 

bveo'i lio"-'''"- ' .,,,,1 ibc Mtrau.k "'.M 
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Table VIII 


Effect of Lubrication on the Bate op Drying of Wet Silk; Silk (Champion 
No. 3 Twist) Lubricated While Wet and Allowed to Dra* 

AT Boom Temperature 


— ■ — • — 

tensile strength 

UNTREATED 

VASELINE 

, AVAX 

Soaked 5 min. 

2.75 lb. 

2.68 lb. 

1 2.5 lb. 

Dried for 5 min. 

3.37 lb. 

2.6 lb. 

2.6 lb. 

Dried for 15 min. 

3.4 lb. 

2.75 lb. 

2.9 lb. 

Dried for 30 min. 

3.6 lb. ' 

2.75 lb. 


Dried for 45 min. 

3.5 lb. 

2.6 lb. 


Dried for 60 min. 


2.7 lb. 

3.4 lb. 


Neither oil uor ivax increases the tensile strength of the silk (Table 
IX). Vaseline or mineral oil makes the silk slightl3'’ less friable and 
prevents fraying, but tlie knots do not slide dOAvn smoothly. Beeswax 
is distinctlj' superior to oil in its effect on tlie sliding qiialitj^ but it 
must be appreciated that this advantage is obtained onlj' at the ex- 
pense of the stabilit3’ of the knot. As Avill subsequently be shown, it 
is almost impossible to tie a reliable knot in silk which has been 
treated with ivax alone. A combination of wax and vaseline combines 
the advantages of each and at the same time the sliding qualit3" can 
be regulated by increasing the proportion of vaseline so that the 
proper t3’pe of knot will hold fairl3' well. It was found that approxi- 

Table IX 


Effect of Luisric-vtion on the Tensile Strength of Silk 
(Champion Twlst No. ,3) 



UXTRVLVTED 

LIQUID 

PETROLATUM 

Vaseline 

WAX 

‘ ‘ serum- 
proof” 

Dry 

3.5 lb. 

3.37 lb. 

3.25 lb. 

3.5 lb. 

3.25 lb. 


3.0 lb. 

3.37 lb. 

3.25 lb. 

3.37 lb. 

3.3S lb. 


3.5 lb. 

3.62 lb. 

3.62 lb. 

2.S7 lb. 

3.25 lb. 


lb. 

3.03 lb. 

3.63 lb. 

3.13 Ib. 

3.11 lb. 

Average 

3.45 lb. 

3.5 lb. 

3.44 lb. 

3.22 lb. 

3.25 lb. 

Wet 

(5 min.) 

2.5 lb. 

2.75 lb. 

3.11 lb. 

2.5 lb. 

2.37 lb. 


2.5 Ib. 

3.37 lb. 

3.12 Ib. 

2.5 

Ib. 

2.5 lb. 


2.5 lb. 

mmmm 

3.10 lb. 

2,5 

lb. 

2.63 lb. 

-Vverage 

2.5 lb. 

1 3.04 Ib. 

3.12 Ifa. 

2.5 

lb. 

2.5 lb. 


matcl3' equal parts of vaseline and beeswax melted together and al- 
lowed to harden will iirovide a satisfactory lubricant (Table X). An 
excc.ss amount of lubricant on the silk is undesirable and it is indeed 
surprising liow small an amount is required if it is properly applied. 
A couvcnicut method is to rub a little of the mixture on both sides of 
the hoard on which tlic .silk is to be ivoinul. Xs little as 0.25 c.c. will 
he found sutlicient for lUO turns of silk. 'Die board is now wound, 
wrapped in elotli, and autoclaved. 
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Table X 

EmciENcv or Vaseline and Beeswiv . t 

» ;v=riv„?s 5L“”“ 


lubricant 


Untreated 

Vaseline 

Vaseline 

Beeswax 

Vaseline 

Beeswax 

Vaseline 

Beeswax 

Vaseline 

Beeswax 

Vaseline 

Beeswax- 

Vaseline 

Beeswax 

Vaseline 

Beeswax 


Beeswax 


SLIDING 

QUALITV 



0 

j •t"f + + 

100 parts 

1 "f 

■t-f + 

1 part 


+ + + 

20 parts 



1 part 


+ + + 

0 parts 



1 part 


•f-t 

2 parts 

1 part 


+ + 

1 parts 

+ + + 1 


e parts 


+ 

1 part 1 

L-h-i- 1 

0 

1 part ) 

2 parts 1 

+ + + 1 

0 

3 parts 1 


i POWER OF 

triple-throw 




The objection might be raised to iiibricatino. the sill- b«f 
.at.o„ that the oil a.Kl wax ...ish, p.-otee, aesish,., s, J ‘e, T 

tiou does not apply to this method, however for oJZT , 
that silk contaminated with the Bacillus subfilis and ! 
scribed above was nniformly sterile after nutoelavin- 
fifteen pounds pressure.'-' “ loinutes at 

RelmbiliUj of Knots.~Xn important advantage of sill- n.. 

the greater reliability of the knot, and it i.s generallv assnnmr '' 

square knot in silk will not slip. Critical observation howev ) 

that this cannot be accepted without certain reservations 

A simple method for testing the holding power of a knot - 

a strand about the blades of a hemostat and ob.servc the" te i! 

slip when the blades are separated. The square knot is foun,'|”^’' 

completely reliable onl}- wiieu untreated silk is used. Wlien i'} 

has been va.seliued, the .square knot slips siightlv but the ti-i, i 

knot is reliable. 'When the silk lias been wa.xed or •'sei-o.., , 

. . ■ “"-proolpq 

a square knot slips readily and even a triple-throw knot fails i,, i. 

(Table XI.) This i.s true 

and indeed the knot wii 

Since the strength of a 


row 


' no in; 
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Table XI 

Holding Power of Knots as Tested on Blades of Heiiostat; Champion Silk 
Except IVheke Otherwise Stated j All Tests AIade on A^et Suture; the 
Square Knot Is Pound to Be Eeliable Only AA itii Untreated Silk 


TYPE OF KNOT 

TWIST 
NO. 3 
PLAIN 

BRAID 
NO. 0 
PLAIN 

TWIST 
NO. 3 
VASE- 

LINED 

TWIST 
NO. 3 
WAXED 

TAVIST 
NO. 3 
“serum- 
proof ’ ’ 

BRAID 
NO. 0 
' ‘ serum- 
proof” 

(DEK- 

natel) 

BRAID 

NO. D 

“mois- 
ture- 
proof ’ ’ 

Granny 

+ + 

+-I- 

+ 1 


0 

0 

0 

Square 

+ + + + 

-h-f-t-F 

+++ 

+ 

-i- 

+ 

+ 

Surgeon’s 

-I++-1- 

+ + + + 

+ + + + 


+ + 

+ + 

+ -r 

Triple-throAv 

+ + 

-!- + + + 

+ + + + 

+++ 

-H- + 


+++ 


tightly it has been tied, tests were made with this factor controlled 
in a tensiometer and the results Avere found to be the same. 

The reliability of knots was further tested, in a manner to simulate 
clinical conditions, by uniting strips of cloth and obserA'ing the tensile 
strength of the suture line. The ends AA'ere cut close to the knot (1 or 
2 mm.) as is the accepted practice in the silk teehniciue. With the 
untreated silk the sutures broke before the square knots mitied and 
even the slip knots held fairly Avell. Vaselined .silk held reliably Avith 
the triple-throAv knot. Again it Avas observed that a completely re- 
liable knot could not be tied Avith Avaxed or “serum-proofed” silk for 
Avith this material the knots always untied before the silk broke, CA'en 
where the triple-throAV knot Avas used. (Table XII.) 


Table XII 

Ekliauii.ity of Knots Demonstr.ated by Tensile Strength of a Eoav of Pour 
Interrupted Sutures in AIuslin; Pigures Are the Aa'erage of Sea’ekal 
Df.termin.ations; AYhere “Serum-Proof” Silk AAAvs Used the Knots 
Became Untied in Evera' Inst.ance, Even AA'iien the Triple- 
Throaa' Knot AVas Used 


SVTUUE 

SQUARF. 

GRANNY 

QR.ANNY 

(NOT 

FL.\T) 

SLIP 

SLIP 

TRIPLE- 

SUR- 

MATEP.IAL 

KNOT 

(fl.vt) 

(.SQU.AUE) 

(GK.ANNY) 

THROW 

GEON ’S 

Xo. :! twist (plain) 

12.S lb. 

12 lb. 

11 11). 

11.0 lb. 




Xo. 0 braid (plain) 

9.0 lb. 






Xo. 3 twist 

S.O lb. 

1 




14.0 lb. 


(va.seliucd) 




1 

1.4 lb. i 


X(i. 3 twi.st 

lb. 

2 lb. 


1.5 lb. 


5.0 11). 

0.5 lb. 

(“.'■iTUiajiroof ”) 







Xo. 0 braid 

3.5 lb. 





4.5 lb. 

-1.0 lb. 

(“ scrum-proof ”) 







Xo. 3 braid 

0,5 U). 







(“ so rum-proof ”) 
Xo. 3 braid 

•I.O lb. 







(“scrum-proof”) 
Xo. .■) braid 
f“ scrum-proof”) 

11.5 lb. 


















surges’^ 


~ This is contraij verv close to the ^ ^ ohsev^a 

Sts t,..t t,.. r:t; «.en»t a Itaot *1. 

illgISSSSs 

Sill) . Thus, 1 

, COT Ehos 

EFFECT OF 

TENSIEE ST 



I ^ l„,e to the hoot , 

i» ,;,.'s® « "-‘“tx. it '"' "“'“ "" 

"■"'rSttcd »."1“ ,„, H is .■»...«.■ a«T',V„a !»• 

S”t; „,.s -ts ““f “' "“‘ 

' tas 


...ithln "”' 
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tiiietly niiiior importauee as compared to the type of knot and type 
of catgut used. Square knots in plain catgut slip and become untied 
when the ends are cut as far as 2 cm. away from the knot and the 
triple-throw knot tied in chromic gut Avill hold even if the ends are 
only 2 mm. long (Table XIV). It seems apparent that one cannot 

Table XIV 


Keliability op Catgut Knots as Affected by Length of Cut Ends; Tensile 
Strength op Three Interrupted Sutures in Muslin Tested After 
Soaking in Pm'siOLOGic Saline Solution 


SUTURE 

MATERIAL 

DURATION' 

OF SOAK 

TYPE OP 

KNOT 

LENGTH OF 

CUT ENDS 

TENSILE 

STRENGTH 

REMARKS 

No. 000 plain cat- 

1 min. 

Square 

1 cm. 

34 lb. 

Untied 

gut (tensile 


Triple-throw 

5 mm. 

10 lb. 

Broke 

strength 5}) 

48 iir. 

Square 

Triple-throw 

1 cm. 

1 mm. 

2i lb. 

6 lb. 

Untied 

2 untied 


0 (]a3-s 

Square 

Triple-throw 

2 cm. 

1 mm. 

5 mm. 

1 cm. 

34 lb. 

?! lb. 

94 lb. 

64 lb. 

Untied 

1 untied 
Broke 

1 untied 

No. 000 chromic 

1 min. 

Square 

1 mm. 

104 lb. 

Broke 

catgut (tensile 
strength 5^) 

48 hr. 

Square 

1 mm. 

2 ram. 

1 cm. 

94 lb. 

11 lb. 

104 lb. 

Broke 

Broke 

Broke 


0 (laj’s 

Square 

Triple-throw 

2 mm. 

2 mm. 

9-1 lb. 

94 lb. 

Broke 

Broke 

No. 0 plain catgut 
(tensile strength 

2 hr. 

Square 

2 mm. 

3 mm. 

2 lb. 

21 lb. 

Untied 

Untied 

10) 


Triple-throw 

1 cm. 

2 mm. 

1 lb. 

13 lb. 

Untied 

Broke 

No. 0 chromic cat- 
gut (tensile 

2 hr. 

Square 

3 mni. 

1 cm. 

2 lb. 

2 lb. 

Untied 

Untied 

strength 91) 


Triple-throw 

3 mm. 

14 lb. 

Broke 

No. 3 silk twist 

48 hr. 

Square 

1 mm. 

134 lb. 

Broke 

(tensile strengtl 
2i) 

fl (laj’s 

Square 

1 nmi. 

124 lb. 

Broke 

No. 3 twist 
(“serum- 
proof”) 

0 days 

Triple-throw 

1 mm. 

Si lb. 

2 untied 


doiieud upon long ends to protect the knot, but rather that one should 
employ a type of knot which is reliable for the particular suture 
material used. Suture material should be avoided where the most 
reliable of the surgical kuot.s, the triple-throw knot, fails to hold. 


Even if knots could be relied upon to tighten and hold after slipping 
for a certain distance, accurate approximation of the tissues would 
be lost and the surgeon’s tecliiiiiiue would thereby lose xirecision. 
Ihese observations with catgut lead us to the conclusion that the 
irijile-throw knot should always be employed for plain catgut and 
for tbe larger .sizes of chromic catgut; whereas, for the smaller sizes 
of cliromic gut the s(iuare knot may be relied upon. In either case 
there is little advantage in leaving the cut ends longer than 2 or 3 mm. 

























IS 


SURGERY 


To return to silk, it is interesting to note that with the tAvisted silk 
knots appear to hold better than with the braided. The “surgeon’s 
knot” shows little superiority over the ordinary scpiare knot as re- 
gards the holding power of the knot, but it has the advantage, whieli 
may in certain eireumstanees be very important, that the first tlirou' 
will stay in place without maintaining tension on the sritnre. This 
permits the accurate placing of ties on delicate and friable tissues. 

Size of Suiurc . — Published descriptions of the silk technique gen- 
erally advise the use of “fine sillc,” but all too often the exact sizes 
are not stated, iiloreover, the vaxdous manufacturers employ widely 
different scales of size terminology so that, unless the brand and type 
of silk are specified, the size number or letter is meaningless (Table 
XV). This has led many surgeons who are adopting the silk technique 
to employ silk which is unnecessaidly heavy, a jxraetiee which may lead 
to trouble if the wound suppurates. 


Table XU 

Showixo the Complete L-vck op XJxifobjijty ix the Size TEnMixoLocr 
OF Suture JLvterlvls 


approxi- 

mate 

DIAMETER 


0.0025 in. 
0.003 in. 
0,005 in. 


0.007 in 
O.OOS in. 
0.009 in. 
0.010 in. 
0.011 in. 
0.012 in. 
0.013 in. 
0.015 in. 
O.OIS in. 
0.021 in. 
0.023 in. 
0.027 in. 


APPROXI- 

M.VTE 

TEXSILE 

STREXGTH 


BELDEX 

TWIST 



12 lb. 
10 lb. 
20 lb. 
30 lb. 


CIIAMPrOX 

) TWIST 



000 000 

1 

00 

3 

0 

4 

1 

(i 

3 

7 

4 

10 

5 


0 

13 

7 

S 

, 

0 



The strength of suture material to he emidoyed should logil.aii^ 
depend upon the holding power of the tis.sue into whieli iJie sntun 
is nlaced Howes and Harvey'- have pointed out tl.at nothin- is -aii.e. 
bv nsiii'^ a .suture witli a tensile .strength greater than the l.oldin- 
, lower o"f the tis.sue. Thi.s does not mean, iiowever. tliat the tensile 
n'en-dh of the suture material should be the .same as the hohii.,,, 
.er of the tissue, because a single internuhed .stiteh n.utmg the 

Ists of two strands between the ti.ssiies. On tlie other hamt, 
tissues consist ^ beeanse 

ortif Ovo .strands contains the knot which, hc.-anse of shearing 
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action, is weaker than tlie intact sti’ajitl. Tests sliow that the strength 
of a silk stitcii is about 75 per cent greater than the tensile strength 
of a single strand of the silk. 

With catgut M-e must allow for the progressive loss of tensile strength 
of the suture in the tissues.* Since this does not have to he considered 
in the ease of silk, at least during the earlj^ period of wound repair 
when the strength of the stitches is an important factor, we may con- 
clude that the proper size of suture is one with a tensile strength only 
55 to 60 per cejit of the holding power of the tissue. 

In our hands the holding power of the various tissues has proved 
to be considerably less than was found by Howes and Harvey (Table 
XVI). According to our tests, a silk thread with a tensile .strength 

TxVBI.e XVI 

Horm.s-o Power or the Various Tissues as Tested by a Single Suture of No. 3 
Silk Twist (Tensile Strength op This Stitch Is 41 lb.) 


tissue 1 DOG I HUMAN 






SOKGERY 


show that this is not the ease. A No. 13 silk twist with a diameter 
of 0.013 inch tears through tissue at the same pull as does a No. 0 
twist with a diameter of only 0.003 inch. 

Technique of Suturing.— -Row close together should the stitches be 
placed in a suture line ? Howes and Harvey considered this problem 
briefly in their .studies with catgut and concluded that “little strength 
is gained by multiplying the number of interrupted sutures in a given 
area.” This would seem theoretically to be rather surprising because 
the strength of a suture line depends upon tAvo factors, the holding 
power of the tissue and the strength of the stitches, and both of these 
factors are directly affected by the number of stitches in a siven area. 


ai! in 


r 2 


^ i'ml 

I 'll' 


■ ' 
3 1 



. I ‘ , ■ 

liJi‘ ■ ‘III 

T’TTi , 



HI '1 ' 11 I 1 

b Ify lbs. H'A lbs. IZ^A-lbs. lb lbs 

- 7‘/z " 10 V* •• 10- .. /«./j - 

^ 'A - b3fy. - ‘O •• 'A- - /-s- 

e A • b 'A •• II A •• '3 A •• •• 

^ /i .. IZ ‘/t 13 /i . // % •• 

tl Vz - 

jj 

!% 3A 


flv. h'/z 


IS .. 

II % •• 


IS lbs. 
ibU . . 
20 - 


rl s ' 


ZO/i lbs 
IS'/i - 
19 
19 

IS'/z » 


IS A I IS 3/jf. 


Pig 2. — Effect of multiplication of sutures on strength of suture line, where suture 
is weaker Utan tissue. Interrupted sutures of champion twist No. 3 (untreated wet 
tensile strength 2% lb.) placed m muslin. 







/ /t, 2 lbs. 2 '4 lbs. lbs Jf.3/^ lbs. 

t Effect of multiplication of sutures on strength of suture line, wliere .suture 

is itronleToian tiSu" Imerrupted stitches of champion twist .V«. n (untreated, '"ft* 
tenslirsfrength I’i lb.) placed in weak cloth. 

The streiiifth of the suture line does not incren.sc in matii,>iiiiiti,.al 
proportion with an im-rca.sc in the number of slitci.es, pn.lml.iy i,,,. 
fume the strain is not evenly distributed, but eertainly a "ivnt ineioii.s,, 
in strength is gained (Fig.s. 2 ami 31. Tin-re is a furtin-r advantn^o 
ill nl-iein"- a relatively large number of stitehes m tliat a iiior,. am urat,- 
•tpLoxiinutiou is attained. This is e.speeially importau, w|.,.,. 
tissues are brought together under a eertam ann.uni ..t 
•Itere there is likely to be tension .luring the pnn-e.ss ot ,vpu„. -n.i.s 
the optimum freiiuem-y of stit.-he.s .lepen.is upon tin- niimh.-r 
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for accurate approximatiou ami upon tlie strength required of the 
suture line, for, as has been shown, the strength of the suture line can 
be increased only by increasing the number of stitches and not by 
employing heaAuer suture material. The number of stitches indicated 
will, therefore, vaiy widely according to the circumstances. In some 
instances they ivill best be placed only a few millimeters apart. 

These obseiwations apply to a continuous suture as ivell. A con- 
tinuous suture is stronger than a row of interrupted sutures with a 
corresponding number of stitches because there are only two kuots 
to Aveaken the structure and because the tension is more CA'enly dis- 
tributed among the indiA'idual bites. There are, liOAimA-er, the obAUous 
disadA’^antages that a defect and break in the strand Avill forfeit the 
Aidiole suture line and that the larger single piece of foreign material 
may, in ease of suppuration, cause more trouble than AA'Ould the smaller 
fragments. 



KiH 



I. U.iliUng ‘'je Viiriou.? stUclicA where .suture is we.iker tti.iii tis.-^ue 

(ciMitipion twi^t No. 3 j)1ucctl in 


What arc the relative merits of the various types of stitches' To 
answer this (luestion we must consider .separately two factors: tlie 
slrengtli ot tlie suture material and the holding power of the ti.ssue. 
W’hm-e the holding iiower of the tissue is relativelv great, a figure- 
ot-eight stitch show.s aiipnaximately the .same .strength as two simple 
stitches heeause in either ease the tissues are united by four strands 
ot suture. Since there is only one knot in the iignre-of-eight. however, 
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oue would expect a sliglitly j^reatei* tensile strengtii and sncii indeed 
2)roves to be the ease, althougb the dili’erence is not izuijoi’taut. The 
mattress stitch is weaker than the figure-of-eight because there are 
only two strands uniting the tissues and accordingly it is no stronger 
than a single simple stitch. (Fig. d.) On the other liaud, when we are 
dealing ndth tissue with izoor holdizig jzowei’, we fizid that the zzumber 
of strands uniting the tissizes is zzot as izzzportazit as the zzzzizzber of 
points where the tissue is ezzgaged by the stitch. In this case, there- 
fore, the mattress stitch is strozzger thazz a simj)Ie stitch but zzeither 
the znattress zzor the figui’e-of-eight has any advantage over two 
siznple stitches. (Fig. 5.) The znattress azzd Halsted types of stitches 
have special advazitages in obtaiuzng a wider area of contact between 
the tissues, and so, of course, have their defiziite indications, but, as 
far as the strezzgth of the sizture line is cozzcezazed, a row of sinzple 
interrupted stitches is just as satisfactory as a sez-ies of figure-of-eight 
stitches azzd is defiuitelj' sizperior to a series of znattress stitches. 



toNrz.rsio.Ns 

1 Silk is ziot weakzmed by sterilization bzit loses strengtJi by about 
onedourth when it is wet. Auto.-lavin- is thezvloiv pn-ferahie to i,oi{. 
ing since the silk is dry when izsed. 

o The sziuare knot is reliable only in the ease ot nntreated .i)k, 

3 Lizbrication is zzsnally desirable to prevent fraym- mid bivaki,,., 
espeeiaiiv where kiiots zniist be tie.l mz.ter tcision. 

4. Oiling with vaseline or mineral oil prevents fraying, bnt th.. 

^^V'Tritment with beeswax gives ideal Inbrieation Init only at i),,. 
/u- tl.o ilolding iwwz'r of the knot. 

'"rTreliable knot cannot be tie.i in silk wbieh has beeii in-ated wi,b 
r ' even the triple-throw knot fails to hohi. 

f “itis 
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the silk is subsequently m'OUIicI. As the silk is autoclaved, the lubricant 
distributes itself evenly over the strands. 

8. Bacteriologic tests show that silk thus prepared is reliably sterile. 

9. AVith silk treated in this manner, the square knot is not reliable, 
but the triple-throw knot will hold satisfactorilj^. 

10. Pine silk (diameter, 0.005 inch,- tensile strength, three pounds) 
is amply strong for routine use, including fascial sutui’ing. 

11. Increased strength in the suture line may be obtained not by 
emplojdng heavier suture material but b 3 ' increasing the number of 
individual stitches in a given area. 

12. A suture line of simple interrupted stitches’ is approximatelj^ as 
strong as. one of figure-of-eight stitches and stronger than one of 
mattress stitches. 
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Table I 

BliEAKIXG STREKGTU AFTER WETTING AND KNOTTING CaTGDT AND SiLK POUNDS 


Catgut 

SIZES NO. 000 NO. 00 NO. 0 NO. 1 NO. 2 NO. 3 

Dry Avg., 5.7 Avg., 6.2 Avg., 10.9 Avg., 17.0 Avg., 18.3 Avg., 23.9 

Kormal — pounds 

Wet (30 min.) Avg., 2.3 Avg., 2.5 Avg., 4.3 Avg., 7.3 Avg., 7.1 Avg., 6.3 

Knotted 

Tested wet 

Wet (2 hr.) Avg., 2.2 Avg., 4.2 Avg., 8.5 Avg., 8.5 Avg., S.l 

Knotted 

Tested wet 

Percentage of 
original 

strength 36 33 50 35 35 


Silk* 

SIZES NO. 000 NO. 00 NO. 0 NO. -A NO. C NO. E 

Dry Avg., 3.3 Avg., 0.0 Avg., 8.4 Avg., 3.5 Avg., 4.5 Avg., S.O 

Normal 

Wet (30 min.) Avg., 1.7 .4.vg., 3.5 Avg., 4.0 Avg., 2.0 Avg., 2.0 Avg., 4.4 
Knotted 

Percentage of 
original 

strength 51 58 47 57 60 55 

1 EU’adatlon of silk according to sizes is verj' confusing. Some manufacturers 

Indicate sizes by letters, some employ a gradation corresponding to catgut sizes, while 
others have an absolutely unrelated system. Throughout the te.vt of this article, the 
size or catgut is usually quoted and any gradation of silk may be applied when the 
Strength corresponds. 


of proportion to the dry -thread .strengths, the functionating strength of 
a suture is a better guide to the usefulness of that suture than the dry- 
tliread strength. 


The principal reason, howevex’, why the strength of the sutured wound 
is not dependent on strength of the .sutures used i.s because the holding 
powers of tissues for the sutures are, in most instances, less than the func- 
tionating strengths of the sutures and the holding powers are not in any 
way influoneod hy the thread strengths of the sutures employed. The 
holding powers of tissues were determined in the following manner: The 
ti-ssne to he investigated was secured in one clamp of a tensile strength 
macliiue and the sfiteli inserted about 0.5 cm. deep into its substance^in 
such a way that the suture had to he pulled out at right angles to the 
direelion of the fibers of the tksuc. The free ends of the stitch were 
phieed in the other clamp of the machine to obtain the necessary traction. 
In this way the holding power of the tis.sucs was compared with the dry- 
lluvad stiTiigths of the different sizes of sutures. The constancy of the 
amount ox holding power pos.se.s.sed by each tis.sne regardle.ss of the size 
oi the .suture ixsed i.s illustrated in Talile II. .Mnsele had a holding power 
ot l.oiuids, regardless of whellter .size N«. g of size No. 01) eatgiit was 
»svd, Willie laseia had a lioUling power of 8.:5 jiounds with size No 0 or 
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any larger suture. Fascia,* as would be expected, possessed the greatest 
amount of holding power, while fat had the least. On the other hand, 
hen the stitch \\ as pulled out parallel to the fibers of the tissues, hold- 
ing pou ex fell niai'kedly j that for* fascia diminished to 2 ixouuds, for ex- 
ample, while that foi muscle was abiiost negligible. It should be noted, 
how'ever, that the tendinous inscriptions of muscles have a holding power 
similar to fascia. 


t.vble II 

Holmxg Power of Tissues for Djffekext Size of C.vtgut'* 


TISSOEt 

SIZE OP StTURE 

average bey texsile 

STFEXGTH HOLDING POWER 

(POUNDS) (POUNDS) 

Fat 

00 

li.a 0.4 


0 

10.0 0.0 


1 

10.0 O.o 


o 

1S.3 0.3 



2.3.0 0.4 



Average 0.44 

Peritoneum postsheatli 

00 

2.3 


0 

2.3 


I 

l.S 


o 

2.0 


o 

1.S 



1.0 

ilusele 

00 

3.0 


0 

3.0 


1 

2.S 


o 

2.(i 


t> 

3.0 



g.s 

Fasci.T 

on 

Suture broke, no test 


0 

•S.g 


1 

O.n 


.7 

7..S 


o 

S.l 


*In a.11 tests except one, the tissue tore, si.^nifyinK tiuit the str«'nKth8 obtain)'*] wftc 

holding powers. . 

structure, i.e., particular muscle or fascia, iisea in each test. Whm different 

vtiriabiuTy in holding powers of dilYerent muscles except in tendinous inHeriptJ„ns. 

It would seem, therefore, tliat tlie eaiiaeity of a tissue to hold a stiUnv is 
determined by the component of fibrous tissue present in tliat I issue, its 
density and the manner in which tlie suture pulls against the arelii- 
teetural arrangement and not by tlie .strength of the suture used 
ihis stren-’-th is le.ss than the holding power of the ti.ssne. bat has a 
•ind sparse component of fibrous eoniieetive tissue and iittl.. luddu,.,. 
-o. while fascia is dense lihroiLs tissue ami ha.s a large amount ..i 

!’Tl \ nmver <»' 

fibers In’the repair of w.mmLs the sutures fn-iueutly have to ,.,,11 

monte.1-^ .-tnictan.- 
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])aral)el to the tissue libers and iinfovtunately such iruions arc weak, re- 
gardless of the strength of the sutures used. For example, the sutured 
union of the posterior sheath of the rectus muscle in the repair of the 
longitudinal incision in the anterior abdominal wall never can be made 
as strong as the repair of the anterior sheath, regardless of the strength 
of the sutures used. In the posterior sheath, the fibers in general run 
transversely, and the sutures pull out parallel to them-, while in the an- 
terior sheath the fibers mostly run longitudinally and the sutures pull at 
right angles to them. In the same way the full holding power of tendon 
can never be entirely utilized, because, in spite of the ingenious types of 
sutures which have iieen devised, the.v all pull out more or less parallel to 
the collagenous bundles of the tendon. 

In Table III the functionating .strengtiis of the various sizes of sutures 
are compared to the holding powers of the various tissues. In the last 
column is the determinant of the strength, of the union, based on whether 
the functionating strength of the suture is greater or less than the hold- 
i}ig power of that particular tissue. It will he noted that in all tissues 
except fascia the strength of the union is determined by holding power of 
the tissues and that this strength is less than the functionating strength 
of the sutures usually employed, beginning with size No. 00. In fascia. 


T.vbi,b III 

CoMi’.uuso.v or Holding Poweu .vnd Puxca'io.swTi.s'G Stuen'gtu or Sutures 

(Single Bite) 


TISSUES 


.VVElt.VOE HOLDING FUNCTION.WING STnENGTlIS, 
rOWEl! SINGLE SUTURE 




Cutgut 

Silk 

Fat 0.14 

lb. 

oo-2.a 

00-3.5 



0 -4.2 

1 -S.5 

2 -5.5 

2 -8.-5 

0 -4.0 

Peritoneum and post- 


00-2.2 

00-3.5 

.-‘lieath 1.9 

lb. 




0 -4.2 

1 -8.5 

2 -S.5 

3 -S.5 

0 -4.0 

Mu.-.ele g.S 

lb. 

00-2,2 

0D-.3.5 



0 -4.2 

1 -8.3 

2 -8.5 

0 -4.0 



-•! -S..‘5 


I'a.-eia .l-.S..'! 

lb. 


OO-.t.o 



0 -1,2 

1 -.8.5 

2 -S.5 
.2 -S.5 

0 -1.0 




•1 -S25 



t.-xt for whi-., multli,!,, are ij.-o.i 


DETERMIXATIOX OF 
STRENGTH or UNION 


Holding power 
Holding power 
Holding power 
Holding power 
Holding power 

Holding power 

Holding power 
Holding power 
Holding power 
Holding power 

.Suture* 

Holding power 
Holding power 
Holding power 
Holding power 

Suture* 

.Suture* 

Holding power 
Holding power 
Holding power 
Holding power 
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;iiiy ]ar‘,^er Kiiture. J<’a.seia,<> as would be expected, possessed the greatest 
amount o£ holding power, wJiilc fat had the least. On the other hand, 
wlnm the stiteh was pulled out parallel to the libers of the tissues, hold- 
ing power fell markedly; that for fascia diminished to 2 pounds, for e.x- 
ample, while that for inuselc was almost negligible. It sliould be noted, 
however, that the tendinous inscriptions of muscles have a holding power 
similar to fascia. 

t.vule II 

Ilor.wxo PowEc OK Tis.sues fou 1)ikkei!E.vt Size ok C.miUT® 


TISSUE 1 


SIZE OK SUTUr.E 


AVE«.\{)B any te-vsiee 

STKEXGTII 
(POUNDS) 


HOLDING POWER 
(POO.VDS) 


Fat 

00 

0.2 

0.4 


0 

10.0 

0.0 


1 

10.0 

0.5 


2 

1S.3 

0..3 


O 

2;:.o 

0.4 




Average 0.44 

Peritoneum postslieatli 

00 


2.3 

0 


2.3 


1 


Is 


2 


2.0 


3 


1.S 




1.9 

JIuscle 

00 


.3.0 


0 


3.0 


1 


2.S 


2 


2.6 


o 

u 


.3.0 




2.S 

Faseia 

00 

0 


Suture broke, no test 
S.2 


1 


.9.0 


2 


7.8 


"3 


S.l 


. — 


R.,3 


holding . ^articular muscle or fascia, used in each test Wlien different 

tSame s<^'"P*'P£®',,ntdine powers varied from 3 to 8.a pounds. There is very little 
fasciae were of different muscles except in tendinous inscriptions, 

variability m noicunb 

Tt would seem, therefore, that the eapaeit.v of a tissue to hold a suture is 
lie timmed hj' ^ eompouent of fibrous tissue present ... tlnst tissue, 
t “i y and the manner in whirl, the suture p.. Is a,e..n.l the arehi. 

densu), aou strength ot tlie .suture u.sed unless 

T^^Trinoth'isTeL than the holding power of the tissue. Pat has a loo.sp 
thisstre a nf fibrous connective tissue and little holding 

power, .stole “L, the sutures pull a. rihl.l a„-l„s 

holding poweit^P^ i-epair of wounds the sutures freqiienily have to p„]i 

lues are included 

nVhcn all tissue holding P 

nientous structures 
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suture of insufficient functionating strength, providing, of course, that an 
adequate number of sutures is used. 

T.vBiiE n'" 

Increase of Holding Power (H) and Fonction.al Strength (B) by Increasing 
THE Nujiber op Sutures Used 


A. 1 interrupted suture, No. E silk in fascia equals 3.0 lb. 

2 interrupted sutures, No. E silk in fascia equals 3.9 lb. 

3 interrupted sutures. No. E silk in fascia equals 5.0 lb. 

8 interrupted sutures. No. E silk in fascia equals 9.0 lb. 

S interrupted sutures, No. C silk in fascia equals 9.0 lb. 

S interrupted sutures. No. A silk in fascia equals S.o lb. 

B. Knotted, size No. 0 catgut 

1 strand equals 4.1 lb. 

2 strands equal 8.0 lb. 

3 strands equal 12.0 lb., etc. 


Again it will be noted in Table IV that the holding power of the tissue 
is not influenced by the strength of sutures used even when they are 
multiple. Eight large silk sutures (No. E ) contributed no more strength 
to the sutured union than eight fine sutures (No. A) with a functionating 
strength less than the holding power of the tissue. 

The question whether a stronger closure of the wound results from the 
use of a continuous suture or from the use of interrupted sutures has also 
been considered. In the last analysis the continuous variety is only an- 
other form of multiple sutures, so all the arguments just used for the 
relationship of functionating strength to holding power appl}' ; namely, 
that the holding power is the limiting factor. However, it might be 
argued that the continuous variety suftei-s less loss of strength than the 
interrupted variety, because there are fewer knots in it in proportion to 
the number of bites of tissue and luiotting causes the loss of thread 
strength. The relative strength of the two types was therefore estimated 
in the following manner ; An equal length of the skin of the dog which 
has an exocssive amount of holding power was closed, in one instance, 
with a number of interrupted sutures of fine size and next by a con- 
tinuous suture of the same size with a number of loojis corresponding to 
tlie number of interruiited sutures. Thus, a continuous suture of four 
loops and two knots was compared to four interrupted sutures with 
four knots and a continuous suture of six loops and two knots was eom- 
tiarod with six interrupted sutures and six knots (Table Y). The results 
failed to sliow tliat tin* strength of the repair sutured with the con- 
tinuous variety was in any way .sui>erior to the closure with interrupted 
sutures. The explanation is (luite .simple. In the continuous variety the 
entire tension is divided between the strands and finally distributed to 
tile weakest knot which disrupts, and, in the ca.se of the interrupted 
sutures, tiie tension is distributed between the same number of strands 
and again tlie weakest knot breaks. 'I'lie skin, as was pointed out, is ex- 
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No. I); Imt, a„.uii, » „„„tcr. In every inslanco, tiicrcfoic, ex- 

tioiiiitms alrcngUi ol No- ■ » He tissiie.v, 

ee,.t in teen., the ““i; ' j,.,; ^at the stm.gtl. of the wound cun 

““ "1“ 1 .rthe’ holding newer oE tieaucu lor the uutm«. A 

never be grentei th. the situation: two pieces ot cheese 

crude “""Y^fjltriogether any more securely with r.,.e than wM 
clotli cannot be scan eU io« 

thread, Eor the llmmy "“f. cmcUor one. Even in laeeiu, 

tile larger and ‘ strength o£ the sutured union when 

holding power dc ni e . strength is employed. In this tissue 

a suture of sufficient un “vsqq jj qq that the limiting strength 

it is only Avitb the fines size . f,,„etionating strength. 

set by holding poAver relationship of holding power 

andactually this eousidered for multiple sutures, 

to functionating s - j,, creased by using many sutures 

The ^ 1 constant length of abdominal wall of the 

has been studied as t secirred with an increasing number of 

rabbit, skin not ivmetionating strength in the single stitch 

sutures possessing ex determined by pulling the edges apart, 

and the strength of the ^ndicat- 

Eaeh suture Avas place • holding power. Talile IV shows 

ing the strengths obtained ti,at for one, but 

that tlie lidding i, added by each additional suture until a 

that an increment of stien,,t ^ eoneentration of sutures approxi- 

roaximum strength is ^ holding power was not obtained by 

Ctely 0.5 cm. apart, " o„ ^he other hand, the functionating 
XSg the sutures closer of one, four of two, etc. Now, 

!tveu-th of two sutures ^vas douWe^ proportion to 

considering tliat holding ^ functionating strength does, it is ob- 

T. nnmber of sutures used, to holding power constantly 

« that the ratio of functionati ^ t^^ 

PS as each suture is added overcome to 

increases as eae ,, „to smaller portions as the 

tl^rAvmind odgos together onto each one 

luimber of the “Jjriarbl obtained iThi’ 

the sutures ^j,e ip^holding power soon rcaehc.s a 

there is apP of sutures, avIu Holding power, there- 

creasing the ^ eoneentration o when many sutures arc 


here is of sutures, Holding power, theiv 

reasing the ^^g^ite concentration o ^ many sutures arc 

Mxim.* “ *ld more «* « st«»Stl- i» -I'.l-d 

fore, ,„,„y ' , of red.wms «“ mwi'mm, 

lopd and yot, +npvp. IS little da ^ liv usiiuf -a 

oachom. Eo'tt 
sWewsE^ ^ 
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iuipossible to preserve the continuity of cut edges for any considerable 
length of time wlien tissue death or atrophy of tissue occurs. It is abso- 
lutely essential, therefore, even from the point of view of the strength of 
the repair that the method of suturing preserves the viability of the tis- 
sues, and, of course, it is absolutely necessary for obtaining satisfactory 
wound healing. 

In conclusion, as far as strength is concerned, and this discussion has 
lieen entirely devoted to strength, there is no need of suturing any other 
tissue but fascia, except to eliminate dead space or in the ease of the 
peritoneum to prevent herniation. Moreover, when multiple sutures are 
used, there is no need to use a suture with a functional strength stronger 
than No. 0 catgut, because the holding-power strengths of all tissues are 
less and reallj' limit the strength of the repair. The use of any larger 
suture simply provides an excess amount of foreign material, no greater 
strength, and presents the possibility of untoward wound healing. In- 
creasing the number of sutures employed increases the amount of hold- 
ing power of the tissues, but. more important .still, increases in direct 
proportion tlie functionating strength of the sutures, providing a better 
ratio of functionating strength of holding power. Less strain is, there- 
fore, thrown on each suture. Increasing the bite of tissue enhances hold- 
ing power to a slight degree, but only in fascia. The danger of tissue 
necrosis is so great with the use of the dee])-i)ite suture that it should only 
he used sparingly, and I)etter healing is usually obtained when it is not 
used. When sutures are going to pull out parallel to the fibers of the 
tissues, the repair will be weak and special attention must be given to 
increasing tiie holding power of these tissues either by using mattress 
sutures or by constructing the wound in such a manner that the fibers 
will not be cut across. Incisions of the exterior abdominal wall which 
split the fibers and do not cut them recently have been advocated again 
by Singleton.- Interrupted sutures are recommended because the 
strength of each unit is preserved wlien the suture material is being ab- 
sorbed or holding power lost in one portion of a wound and not because 
tliey give greater .strength than tlie continuous suture. Under similar 
conditions the integrity of continuous suture would be entirely lost. 


in:FEKEXCF.S 
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contioaaliy .strong and i'orucd the sutures to tear in tlie.se special tests. 
In most inslanees tlie li.s.siie itself Avoukl have torn. 

From another viewpoint tliougli, interrupted .sutures have a distinct 
advantage over a continuous tyjie. Tf during tiie healing of the wound 
the knot of the coiitinnon.s variety break.s or the .strand itself disinte- 
grates or the holding jiower of the tissues for one loop is destroyed in 
any one place, then tlie whole integritj' of the union is threatened. With 
inlorrupted sutures, on the other hand, each suture i.s a separate unit of 
strength and if tlie integrity of one is lost the others carry on their in- 
tended functions. 

The extent of the bite of the suture or the depth to which it is inserted 
into tlie ti.ssuc naturally intiuences the amount of holding power of that 
tissue, but only in those wliicli possess a fair' degree of holding power for 
a bite of any depth. In fascia, for example, a bite of I cm. has a hold- 
ing power of 5 pounds, wliile in tlie same fascia a liite of 0.5 cm. has a 
bolding power of 7 pounds. In niiisele and fat, to the contrary, an in- 
crease of the bite to the same deptli contributed only a negligible increase 
ill strength. This increase of strength with the larger bite in fa.scia is 
without advantage, moreover, for the larger bite leaves behind an un- 


T.\bi.e V ' 


I.VTERIinPTED 

SUTUUES 

CONTIN'VOVS 

SUTURES 

Ko. 4 — 1 knots 

■“ 13.0 IF 

10.0 lb. 

17.5 lb. 

13.5 lb. 

4 loops 

2 knots 

7.2 lb. 

16.0 lb. 

16.5 lb. 

10.0 lb. 

Avenige 

13.0 lb. 


12.1 lb. 

No. G — G knots 

Average 

IG.O lb. 

14.5 ib. 

1,5.0 ib. 

15.3 Ib. 

15.5 lb. 

G loops 

2 kiiot.« 

‘la..! Ih. 

7.0 lb. 

11.0 lb. 

14.0 lb. 
m.s IK 


Average ■- - — - 

broke in .•01 le.O: 


Z a remartaMe sain in atmisti,. With tl» a»J, o.vmant at t .a 
We, .also, tl,e« ia a tento.ey to tie tl.e »(,..« I.ltlKer eane.na at™.,.., .la- 

tion of the tissue and iieero.sis. 

T o flicre are certain features in the actual suturing of the wound 
r oilv which cannot be evaluated inechunically from tiie snfiirmg of 

fr of *..d fleah. In tl.o !.»« «< tho al. «.n im- 

venting sepaiat important still, the tissues about 

sues at either en t ^ separation dnnng the 
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stances biopsies were made from the wound sites approximately five 
days after operation, and the cutaneous incisions again closed. 

The animals died or nmre killed at varying intervals following the 
operation. A study of the gross contour of the neoplasms was made 
\rith reference to any bulges in the regions where the wounds were 
made or to other evidence that the neoplastic tissue was proliferating 
or infiltrating surrounding normal tissues at a greater rate in these 
regions than elsewhere. Oblong blocks of tissue were taken at right 
angles to the long axes of the wounds for inieroseopie study, after 
death of the animals. 

Eighteen neoplasms u'ere operated upon, with three immediate deaths, 
leaving fifteen for study. The latter died or were killed from one to 
thirty-five days after operation. Seven survived the operation twenty 
to thirty-five days. 



Pig. 1. — Diagrammatic illustration to show manner of making weilge-shaped wounds 
in c.'ctioriniontal sareoma.s. S, Sarcoma of subcutaneous tissue produced bj- injection 
of metliylcliolantlireno ; W, wedge-shaped wound in tlie neoplasm. 

The gro.ss findings may be summarized as follows (Pigs. 2 and 3) : 

1. Obliteration of the trough-like wounds occurred in appi'oximately 
twelve to fourteen days by ivJiat was e.ssentialJy proliferation of tissue 
from the wound surfaces in the tumor. There was little evidence to 
indiciite that aiij- appreciable healing occurred as the result of invasion 
by .surrounding nonneoplastic ti.ssue. 

2 . In some instances tvliere the wounds had healed it was difficult 
to ascertain exactly the previous site of the wound. 

'.S. A study ol the entire excised tumor nmsses showed no evidence 
in any ca.se thiit there Avas stimulation of growth in the region of the 
eX|)erimenf at wounds. These regions showed no bulges as compared 
will) other stirfiices of the tumor. In fact, where the wound region 
did not conform in general to the contour of the whole tumor, it pre- 
sented a cicatri.x which was puckered iind slightly depressed below 
the siirroniuiing surfaces. 

■I. Areas of spoiitiineoiis degeneration are very often ob.served in 
exiH'rimciiljd saivomas and in .some ea.se.s here studied sueli spontaneous 
necrosis of tmiior tissue and overlying siciii occurred, hut not neee.s- 
siirily in wound areas. In two in.stam-e.s such degeneration did occur 



the keaotioh op experimental sarcomas to the 
WOU iVH-HEALrNG STIMULUS^ 

0»>.A-VO C. M.D A„...V.„« B,. „„ 

CincAGo, III. ' 

(Fro., n. 

pKEVIOUS experimental work dealiiio- ^itli tlm nn ’i t 
■I between chronic infiammation ^ ^ Possible relationship 

i^ed in a recent 

reported results have been eondiet.^;;:^,^"!;:!": ""I 
inflammation was thought to reinforce experimenfir 
tar; whereas, in other instances it was felt that 2 
^le above mithors observed that the 11 :!:.:^:::;;:™ f 
ioided by the creation of large ulcers with radium or the’ actual 
cauteij, when applied to cutaneous epithelium which Avas exposed to 
a carcinogenic compound did not under experimental condif • ? 1 * 

the formation of epidermoid carcinoma. In a more recent , 

Beck observed that the appearance of sarcomas in the subou n "" 
tissues of the rats was not hastened when the carcinogenic eoinpolmd 
was injected with turpentine, the latter inducing a severe inflamma 
toiy reaction about the injected agent. namma- 

The following experiments were performed to observe whethei ' 
experimental sarcomas the addition of the wound-healino stimulus 
would result in an increase in the growth rate in the region of tl 
tumors where such stimulus was applied. ^ 

il/ef/tods.— Sarcomas in the subcutaneous tissues of the backs of r 
were induced by the injection of 1 to 2 mg. of methvleholanthrene 
suspended in 0.1 to 0.2 e.c. of lard. When the tumors appeared three 
to seven months after injection, they were exposed through a cuta- 
neous incision over them, and an elongated wedge-shaped piece of the 
neoplasm, 2.5 to 3 cm. long and 0.7 cm. deep, ivas removed by sharp 
dissection (Fig. 1). The edges of the trough-like wound thus made 
in the tumor were not approximated but remained separated for a 
distance of about 1 cm.; the skin incision was then closed by inter- 
rupted silk sutures. The tumoi-s varied in size when they were op- 
erated upon and the portion removed extended almost from one pole 
of the oval mass to the other in the smaller neoplasms, but in the 
moderate-sized neoplasms the length of the wound corresponded to 
onlj^ a segment of the total circumference of the growth. In two in- 

*This work was facilitated by a grant from the Voaelaa Smith Found.-jtlon nf the 
University of Chicago. 
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true tumor cells or are immature fibroblasts arisiug from uoimeoplastic 
elements of tlie stroma of the tumor wliieli Avere stimulated to pro- 
liferation by the making of the Avound. At least both neoplastic and 
nonneoplastic elements Avere taking part in this repair. The capil- 
laries appeared to be true capillaries and not A’ascular spaces in buds 
of tumor cells. 

2. By the elcA’cnth to seA’euteenth day the AA’ounds AA'ere for the most 
part closed and an irregular cicatricial area at the surface aauas present 
w'hich included spindle cells that may or may not be neoplastiCj fre- 
cpientlj' separated bj’ broad bundles of collagen (not A'eiy dense). 
Bordering this cicatrix the txnnor tissue did not appear to ditfer greatly 
from that elseAA'here in the neoplasm. In some instances irregular 
areas of “coagulation necrosis,’’ including “shadoAvs’’ of spindle cells, 
AA'ere present. Edematous and necrotic tissue detritis A\'as present OA'er 
the AA'ound sites and beneath the OA-erlying skin. 



^ RI'OwiHB v'scisieC tumor thirty-one C.-iyti alter openUion. .S. Rellected 

i.i,"', 'll "'•'R''' a-'s healej ami Is represeittc<l as a puckereJ scar, U' 
miKk of UsMie reiuovea to obtain .sections transvcr.sely throush 


scar, U'; IS, 
woimvi .site for niicro- 


•5. Sections from tumor sites twenty to thirty-live days after opera- 
tion showed e.ssentially the same as above tvith perlmps a diminution 
ot the cicatrix area. Bccituse in the.se larger growths increasing num- 
bers ol arcits oi spontiiueons degeneration occurred, it av;is more difii- 
cnlt to discern wit It certainty what was previously the wound arcii. 
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ill tiic wound aroiiS; in one case tiie skin and .subjaueiit wound area 
bceainc necrotic and in anofiier case a lar^c cystic sjiace containiinj 
■yellowish fluid developed at the wound site. 

5. i\Ieasurcnients of the tumor were made just before operation and 
at death of the animal. While jrrowth rates of the tumors varied, all 
of them increased gradually in size following operation. From pre- 
vious e.xperience with sarcomas produced in the manner herein de- 
scribed, it was the impression that no undue rapidity in growth of 
the whole tumor occurred after operation. 



—Showing large sarcoma on back of rat thirty-one days after wound was 
I healed incision. Sutures had remained in the wound tor purposes of 

marking Note smooth symmetrical contour of the tumor mass with no bulge of 
tTssue in the wound area. 


Histologieallv the sarcomas were essentially fibro- or spnidle-eeli 
sarcomas "of various types, with varying amounts of collagen. 

Tilieroseopie examinations of sections made transversely to the long 
axes of the wounds as described above may be summarize,! as follows: 
1 Rv the fifth or sixth day following the operation, the tumor tis- 
o poustitiitiii" the wound edges is eiiematous. and there are many 
sue const » c-nindle-shaned cells are observed to extend toward 

'““•“’Tir 




AN EXPEEIMENTAL STUDY OP THE BACTERIOLOGY OP 
PERFORATION PERITONITIS'' 


Cora Rust Owen, Ph.D., Minnbapouis, iMinx. 

(From the Department of Bacteriology atid Iiuinunology, U nicersity of Minnesota) 


T he study of the bacteriology of peritonitis resulting from perfora- 
tion of tlie intestinal tract has been undertaken more or less casually 
for a good many years, mainlj'' by ph5'^sieians and surgeons to round out 
the study of particular cases of this condition. But there has been much 
disagreement regarding the roles of the different organisms, and particu- 
larly of the certain organism, if any, which is the primary cause of the 
infection, and there has been little systematic investigation. 

The interrelationships of the many species of bacteria in the intestinal 
tract are very complex. It seems unlikely that these relationships are 
maintained wlien tlie organisms escape into the peritoneal cavity. It has 
been noted that fewer species of bacteria are found in peritoneal infec- 
tions than would be expected if the effect were due to a simple main- 
tenance of the intestinal relationships after the organisms have escaped 
into the peritoneal cavity. The groups of organisms wliich survive un- 
der these conditions are quite well known, and, of these, tlie colon bacil- 
lus and the streptococci are the ones most commonly mentioned. 

In the work under discussion, an experimental study of the subject 
was undertaken, the object being to discover, if possible, which intes- 
tinal organism or organisms play the primary role in establishing the 
Inrection. But, as the experiments progressed and, especially, as the 
colon bacillus thrust itself into greater prominence in the results, the 
aspects of the problem changed and other angles of the subject were 
investigated. 


In the .studios of perforation peritonitis which have been previously 
reported, the colon bacillus and the streptococcus have been the organ- 
i.sms most commonly noted, and opinion is somewhat divided as to which 
is the more imiiortant in e.stablishing the infection. Pawlowsky’* in- 
jected intestinal contents intraperitoneally into animals and found that 
many ot the animals died; if he first sterilized the intestinal con- 
tents, lew died. From this he concluded that the cause of perforation 
peritonitis was bacterial, llalvoz*' thought, from a study of many eases 
ot this condition, that E.sclurichia coli was the sole cause. Briitt," 
Dudgeon and Jliteliiner.'* Warren,-’ and -McClure and Altemeier’- found 
h. coli to he the predominating organism in appendicitis and in the 


VU'V" ''"R'ymcil in (inrUnl fulrtUment of the riqulrcnicuLs for the ilemvo 

of Ihictor of Philosophy :it the rniver.>lty of Mlmic.-<ot;i. im 
mtehvil for publication, Juno CO, 1930. 
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DISCUSSION 

Normal tissue in a relatively restiujj state, when subjeeted to me- 
eliauieal trauma sueli us obtains when a wound is made with loss of 
tissue, exhibits a series of proliferative ebaiiges that occur in a more, 
or less orderly manner, the object of which is to restore, to some extent 
at least, the removed tissue and to restore structural continuity. In 
the above studies, wounds with lo.ss of tissue were made in soft parts 
sarcomas which are, of course, composed of cells that are already 
proliferating unrestrained by the factors which govern normal ti.ssue 
growth, differentiation, and maintenance. It was observed that these 
wounds healed over a period of days and that, while the tumor mass 
was increasing in size, the superposition of the wound-healing stimulus 
in a given region did not result in excess stimulation of growth in 
these regions as compared with uninjured portions of the neoplasms. 
In fact, the general contour of the expanding tumor mass was main- 
tained, and, if this was locally slightly distorted, it was in the fonu 
of a slightly depressed or puckered scar rather than a localized bulge 
in the mass. 

While it is pex’haps not possible to draw conclusions in regard to 
the biology of human sarcomas from the experiments reviewed above, 
a practical clinical inference that is suggested is that trauma to a 
malignant neoplasm, such as obtains when biopsy is performed, does 
not in itself necessarily constitute a stimulus to increased growth of 
the neoplasm. Where clinical observations seem to indicate that biopsy 
was followed by increased rate of spread, it would appear that this 
mi"ht be the result of seeding of tumor cells in surrounding tissue 
during such a procedure. The question of increasing the likelihood 
of metastases is another problem since this brings up the possibility 
of forcing tumor cells into vascular channels by an operative proce- 
dure carried out within neoplastic tissue. 


SUMMARY 

Wounds with loss of substance, produced in experimental soft parts 
sarcomas, healed in what appeared to be an orderl.v fashion while the 
T as a whole increa.sed in size. The contour ot the liealmg 

Tl piled portions of the sarcoma conformed to the contour of the 
and e P localized increase in growth due to the 

"mlSeaSg^timulus superimpo.sed upon the alread.v pr^ent pro- 
uouudhea ^ Uie malignant eells was noted, the reimir 

hferative stun ,vas aeeomplished by proliferation of 

"“'“....o.- 
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but diiiioeocci and single forms sometimes can be found after some 
searching. Yeasts, algae, and fine-branched filaments occur rarely. Ani- 
mal pai'asites are also oeeasionally seen, usually protozoa of the class 
jMastigophora, especially trichomonas. The microscopic picture of the 
samples used here showed the typical intestinal flora of the animals from 
which they were taken. Leucocj’tes from the animal were fairly com- 
mon and in one case there was definite phagocytosis of the intestinal 
organisms. 

After the injections, the cecal contents were planted on media, includ- 
ing 1 ;10 ralibit blood nutrient agar, and slides were made for examina- 
tion for the types of organisms mentioned above. The inoculated 
media were examined for hemolysis after incubation, and different types 
of colonies were picked. Coliform organisms were kept for further 
study. However, since the cecal flora of a guinea pig is so very com- 
plex and since a large number of the types of organisms which make up 
this flora will not grow upon aerobic plates of the type used, the propor- 
tions of the aerobic organisms found upon these plates, especially of the 
coliform organisms and of the various types of spore-formers, are mis- 
leading, and do not in any way i-epresent the true proportions of these 
organisms in the cecal contents. 

Tlie injected animals were autopsied as soon as they died, and, in some 
cases, if they survived for four days, they were killed and autopsied. It 
was found that after four days few animals died and autopsies per- 
formed after this time revealed few or no changes in the organs and cul- 
tures yielded few or no bacteria. The peritoneal fluids of the autopsied 
animals were inoculated onto the same media as were used for the sus- 
pensions, and slides of tlie fluids were made. The organs were examined 
and pieces were taken for microscopic study. 

Animals injected with cecal suspen.sions (or operated as described) 
do not always die. Of the 74 animals treated, 33, or 46 per cent, died. 
This death rate varied very slightly with the species of animal injected 
and with the species of animal used as the source of the sample. 

Early in the experiments, two very interesting features were noted. 
Tlie first was the regularity with which organisms of the coliform group 
were isolated from the peritoneal fluids of the animals which died of the 
injections. These microorganisms were isolated from 51 per cent of 
all of the 57 animals which were autopsied and from 84 per cent of the 
33 animals which died in fonr days; while they were isolated from only 
1(> per cent of (he 24 animals which survived and were killed and 
autopsied. 

Strcptorocci were very seldom found either in the original samples 
or in the iieritoneal fluids of the injected aniinal.s. Careful exaniiua- 
tiou ot the original .smears and of smeaiw of the cultures revealed these 
organisms in 17 per eeut of the suspensions and in 19 jier cent of the 
animals. Attcmiits to procure pure eultures of the streptoeoeei were 
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peritonitis resulting from perforation of tlie annetuliv cjf . * 

eV''“' r Tr 

the developed a peri.epi.ie „.|,iel. ofle.: , “ 

me.er. ,-ev.ewed the me.,„.„e o,. ,l,c heetevioloijv o ' „ra it i ' ' 
omt,e ,„.d pveseoted a etady o£ 100 eaeeo of hirow,,. Ho tmd ht 
those case, vh.eh y.elded a anaed flo,, .veae hy fav the ,„„st ,evt 
he object of the work here reported has been to discover if possible 
which of the intestinal organisms play the primary role in establishiim 
perforation peritonitis. A total of twenty-six- suspensions of cecal com 
tuits weie nijected into 40 guinea pigs, 16 rabbits, and 6 white mice 

n ateb 10 c.c ot the cecal contents to approximately 20 c.e of sterile 
physiologic saline so iition. The larger particles wei-; allowed to settle 
out by gravity and the supernatant liquid was injected intraperitoneally 
into the experimental animals. Guinea pigs received approximately 5 
c.c. apiece, rabbits 10 c.c., and mice 1 e.c. The cecal contents were ob- 
tained from normal animals killed in the course of other experiments 
or from the iuiman cecum at autopsy. In 12 more guinea pi^s the peri 
tonitis was produced by laparotomy and incision of the cecum in order 
to approximate more closely the conditions olitained in actual perfora 
tion peritonitis. Of these 12 animals, 7, or 58 per cent, died of the 
fectioii, a percentage only slightly higher tlian tliat found amono' t^e 
animals inoculated with cecal contents by means of a .syringe - and 
the laparotomy method was no more certain and seemed to involve f-ie 
tors of shock and local injury, this method was not used further Jii 3 
of the experiments the animals were injected with human eeeal contents 
and in 5 experiments with samples from rabbits; in the other 18 the 
ceoal contents of guinea pigs were used. 

The cecal flora of a normal guinea pig. a.s seen under the microscojie 
is extremely complex. Short gram-negative rods of the morjiholo-de 
types of the colon typhoid group are nearly always .seen Imt occasional- 
are sparse and difficult to find. Spore-bearing rods are univei-sa! 
numerous. Microscopically many difterent tyjies can he found; lai-oe 
medium, and small; clostridial, square, and long slender type.s; s(,„are 
pointed, or rounded ends; equatorial, terminal, or suiiterminal spores’ 
and chained, paired, or single form.s. Other gram-positive rods of aianv 
shapes and sizes are also rather numerous, but much less so fj,;,,, 
spore-bearing group. In the guinea pig cecum a mnltifudc of sj, l 
forms, long or short, thick, or thin, witli single or multiiilo eui-ves, ran 
he seen. Some are spirilla, but the majority are spiroehetes, and ihrsr 
Hsnallv so numerous a.s to outnumber all of the other forms 

7 


forms are us 


. 

Fusiform organisms of varying sizes are eommon 1 
71 — in mmihprs! strcDtoeooei iir 


eommon and fairly mnnen 


I'OIIS. 

Coc^ci are usually few in numbers; streptoeocei are most easily r,,,,,,,, 
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be recovered, except from the 6 animals which died from injections of 
tlie samples containing many pseudomonas. It would seem that these 
animals were susceptible to the few coliform organisms in the material 
injected. At any rate, this is clear evidence that without coliform 
organisms the cecal contents are not likely to give rise to a fatal 
peritonitis. 

The symptoms, autopsy findings, and tissues of the injected animals 
which died shoived only those features to be expected in acute peritonitis. 

In those animals which siu'vived, the main findings were organization of 
the exudate and adhesions. The adhesions showed a tendency to localize 
the infection in an area of the peritoneum. This was especially notable 
in the laparotomized animals which survived, as the adhesions completely 
plugged the incisions in the cecums and walled off the infections. 

Slieroscopie examination of the exudates indicated that organisms 
other than streptococci and coliform organisms disappeared rapidly, 
probably through the combined action of phagocytosis and lysis. It was 
noted that gram-positive organisms were phagoeytized more extensively 
than the gram-negative rods, and that, as the infection proceeded, the 
microbial flora became continuously simpler. It was often observed in 
the smears that nonphagocytized organisms appeared to be swollen and 
pale-staining. This was interpreted as evidence of extracellular lysis, 
but it was impossible to maite quantitative observations of this phenome- 
non or to determine jireeisely the types of organisms which were being 
dissolved. However, since the spiral organisms, as a rule, disappeared 
before phagocytosis had begun, it would seem that these forms are dis- 
posed of by lysis and the spore-formers and other gram-positive types 
by jihagocytosis later. 

The cultures of the peritoneal fluids of the G1 autopsied animals, in- 
cluding .some injected with the washings of the peritoneal cavities of 
animals injected with the .samples, yielded pure cultures of coliform 
organi.sms in 13. or 21 per cent. This group included the animals in- 
jected with the peritoneal washings. In 11, or 18 per cent, few organ- 
isms other than members of the coliform group were isolated. In 7, or 
1 1 jior cent, a fairly large number of spore-formers were found, and in 
ti, or 10 per eent, a number of staphylocoeei in addition to coliform or- 
gani.sms. These were all animals which died in about eighteen lionrs 
alter the injections. In 4, or 7 per cent, a number of streptococci were 
seen in the eultures. Twelve, or 20 per cent, all of which survived or , 
had been injected witli samples containing no coliform organisms, 
yiehled no coliform organisms on cnltnvo; and 9, or 15 per cent, all of 
which had survived, gave completely negative cultures. 


Having established the importance of the coliform group in the de- 
veloi>meut and eonr.se of perfoi-atiou peritonitis, experiments were ear- 
ned out to see if the introdnetion of pure eultures of members of this 
group into the peritoneal cavity would give ri.se to conditions in the 
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cocci and coliform fl,iids of the 5 animals whicli died 

pigs, and cnlUu'cs ot the l infreciucnt or had died out eii- 

showed that the stvcptococcijvc > .^b,,„dant. Other organisms 
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could be isolated by t r constant parasites of the large m 
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testines of all ^ coli in the intestines were m indirec pi 
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An attempt was made to elassifj' the strains obtained, to see if there 
were any bases by which the pathogenic could be distinguished from 
the nonpathogenie members. The question of the pathogenicity of the 
coliform group has been the subject of much discussion, the general 
opinion being that they are seldom very active pathogens. It is well 
knoum that coliform organisms are the most common cause of ascending 
infections of the urinary tract. There are scattered ease reports of 
meningitis and septicemia in newborn children caused by colon bacilli. 
The work of Theobald Smith’* has establislied that “scours” in calves 
is due to pathogenic strains of E. coli. Smith and Little’® found ex- 
perimentally tliat strains from tliis source were definitely pathogenic for 
many species of animals. But throughout bacteriologic literature one 
finds the tacit assumption that very few strains of E. coli are pathogenic 
and that infections witli this organism are rare. 

The classification of the colon-aerogencs group on the basis of cultural 
characters has been subjected to much investigation, which is still in 
progress and far from being settled. At the present time it seems to be 
generally conceded that members of the group fluctuate about two modal 
types, which are designated as Escherichia and Aerobacter respectively. 
But there also occur many intermediate forms, ilembers of the genus 
Escherichia are often subdivided into the species communis, not fer- 
menting sucrose, and eommunior, which does ferment this sugar, ilem- 
bers of the genus Aerobacter are identified by the production of aeetyl- 
methylcarlnnol and the power to attack citrate, llembers of the whole 
group which correspond in some characters to one genus and in others 
to the other are termed intermediates. 

The subject of hemolysis in the coliform group and its relationship 
to pathogenicity and to cultural reactions has received mucli attention. 
Schmidt” could not correlate hemolysis with any other character. 
Dudgeon, Wordley, and Bawtree’ found that if one colony in a urinary 
infection was liemolytie tlie rest were also, while fecal strains were about 
equally divided between hemolytic and nonhemolytic strains. The hemo- 
lytic strains .slowly lost the power to di.ssolve blood cells on storage, but 
the nonliemolytic strains did not gain it. Ilerrold* also found that the 
hemolytic property was a constant character of the strains in which it 
was found, but he could not correlate it with any other properly of the 
strains. Xickolls” found hemolytic strains from jmtients with ulcera- 
tive colitis to he more virulent for mice than hemolytic .strains from nor- 
mal individuals. Buchgraber and Ililko'' found a definite, but not ah.so- 
lute, correlation between hemolysis and the fermentation of sucrose. 


The various pure cultures which I have studied behaved much alike, 
whether they came from cecal conleut.s or from licritoneal exudates, or 
from atiimals of the same or atiother siieeies, when tested for patho- 
genicity. Oi the 11 rabbit strains tested, Gl i)er cent were pathogenic 
for t(‘st guinea jiigs; of tlie G human .strains. Gl per cent ; of the 17 strains 
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injected animals similav to those resulting from the introdnetiou of the 
total cecal flora. During the coru'se of the inve.stigation, guinea pigs 
^rere frequently injected intraperitoneally with suspensions in physio- 
logic saline solution of freshly isolated coliform. organisms in order to 
test the pathogenicity of the strains. T!ie death rate from the injections 
was rather high; thirty, or 70 per cent, of the forty-three strains tested 
killed the test guinea pigs. This may be due to the rather large dose 
employed. It was found experimentally that 2 c.e. of a suspension of an 
eighteen-hour agar slant in 10 e.e. of physiologic saline solution was the 
best rough estimate of pathogenicity. Whether the organisms came di- 
rectly from the cecal contents or from the peritoneal fluid of an injected 
animal seemed to have little effect upon the mortality of the guinea pigs. 
The findings at autopsy and the smears of the peritoneal fluids of these 
animals resemlfled closely those of the animals injected with the total 
cecal contents. 

The peritoneal cavities of some of the giiuiea pigs injected with the 
suspensions were washed witli sterile .saline solution and the washmgs 
injected intraperitoneally into normal guinea pigs. Of 4 guinea pigs 
injected with washings fi'om animals dead of the original injections, 
3 died, and the findings at autopsy were noteworthy because of the 
selection of the coliform organisms by this process. In one case strepto- 
cocci, which were seen in tlie fluids of the first animals, died out and 
the peritoneal fluids of the second animals yielded an abundance of coli- 


forin organisms. 

Another experiment was suggested by the observation that a few of 
the guinea pigs, when injected with the cecal samples, showed immedi- 
ate, though temporary, signs of illness. Okada,’'’ studying experimental 
perforation peritonitis in dogs, thought that Jnstamine was one of the 
most iiiiportant caiisative factors in this condition. To test the possi- 
bility of this having some bearing on the results found in this work, 
fuinea pigs were injected, one with a filtrate of a eeeal su.spension, one 
until a suspension in the filtrate of a coliform organism, and one with a 
saline suspension of the same organism. The filtrate-injected animal 
..iirvived- the other two died. This was considered mdieative of the ab- 
sence of a noncellnlar to.xie substance in the filtrate. 

<^teinbero- and Ecker-o i.ppovt the finding of a soluble .substance from 
cultures ofs. coU which was toxic for rabbits. One of the euitnres used 
in the work reported here, when lieat-killed and mjeeted intravenously 
• . unit, ki led manv of them with toxic symptoms. U test the pos- 

such a toxic substance in the culture, rabbit.s were injected 
sjbility \ of broth oultuvcs and ot saline snspon.sions 

mtravenouslj „„heated living cultures of this organ- 

of agar slant cul ,,0 .symptoms. It wa.s, there- 

ism. ^ beatine the culture formed some toxic substan.-e 
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An attempt was made to classify the strains obtained, to see if there 
were any bases by which the pathogenic could be distinguished from 
the nonpathogenic members. The question of the pathogenicity of the 
coliform group lias been tlie subject of much discussion, the general 
opinion being tliat they are seldom very active pathogens. It is Avell 
knoum tliat coliform organisms are the most common cause of ascending 
infections of the urinary tract. There are scattered case reports of 
meningitis and septicemia in newborn children caused bj^ colon bacilli. 
The work of Theobald Smith'® has established that “scours” in calves 
is due to pathogenic strains of E. coH. Smith and Little'® found ex- 
perimentally that strains from this source were definitely pathogenic for 
many species of animals. But throughout baeteriologic literature one 
finds the tacit assumption that very few strains of E. coli are pathogenic 
and that infections with this organism are rare. 

Tlie classification of the colon-aerogenes group on the basis of cultural 
characters has been subjected to mucli investigation, which is still in 
progress and far from being settled. At the present time it seems to be 
genei'ally conceded that members of the group fluctuate about two modal 
types, which are designated as Escherichia and Aerobaeter respectively. 
But there also occur many intermediate forms, hlembers of the genus 
Escherichia are often subdivided into the species communis, not fer- 
menting sucrose, and eommunior, wliich does ferment this sugar. Slem- 
bers of llie genus Aerobaeter are identified by tlie production of acetyl- 
metliylcarbinol and the jiower to attack citrate, illemljers of the whole 
group wliieli correspond in some characters to one genus and in others 
to tlie other are termed intermediates. 

The subject of hemolysis in the coliform group and its relationship 
to patiiogcnicity and to cultural reactions has received much attention. 
Schmidt" could not correlate hemolysis with any other character. 
Dudgeon, "Wordley, and Bawtree' found that if one colony in a urinary 
infection was hemolytic tlie rest were also, while fecal strains were about 
equally divided between Iicniolytic and nonhemolytic strains. The hemo- 
lytic strains slowly lost tlie ])ower to dis.solve blood cells on storage, but 
the nonhemolytic strains did not gain it. Ilerrold® also found that the 
hemolytic iiroiierty was a constant character of the strains in wliich it 
was found, but he could not correlate it with any other property of the 
strains. Nickolls” found hemolytic .strain.s from iiatients with ulcera- 
tive colitis to be more virulent for mice than hemolytic strains from nor- 
mal individuals. Buchgraher and Hilko= found a definite, but not ab.so- 
lule, correlation between hemolysis and the fermentation of sucrose. 

The various imri> cultures which I Imve .studied liehaved much alike, 
whether they came from cecal contents or from iieritoneal exudates, or 
irom animals of tlie .same or another species, when te.sted for pallio- 
genieity. Of the 11 rahhit strain.s tested. Ill per cent were iiatliogenie 
for te.st guinea pigs; of the t5 human .strain.s, G1 per cent ; of the 17 strains 
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isolated from injected guinea pigs, 62 per cent ivcre pathogenic. Prom 
this it can be seen tliat many strains of eoliform organisms, picked at 
random from a group, are pathogenic for guinea pigs when injected 
intraperitoneally. There was little difference noted wlieu tlie strains 
M'ere divided bj' cultural reactions, since of the 18 E. coli communior 
and 21 E. coli comomnia strains tested, about 60 per cent of each were 
pathogenic. The Aerobacter and intermediate types were im\ch less 
frequentl}' pathogenic, but these types were also far less numerous. Of 
the IS hemolytic strains tested, 10, or 56 per cent, were pathogenic as 
compared to 9, or 82 per cent, of the 11 nonhemolytic strains. Of the 
60 sucrose-positive members of the E. coli group tested for liemolysis, 
30, or 50 per cent, were hemolytic; while 12, or 22 per cent, of the 55 
sucrose-negative members of this group were hemolytic. The intermedi- 
ate group tested (15 stiuins) had 9, or 61 per cent, which Avere hemo- 
lytic. But this correlation is not definite enough for any relationship 
to be established. 

The serologic relationships of the eoliform group, and even of mem- 
bers of the same species in the group, are very confused. Jlackie^” and 
Dudgeon, IVordley, and Bawtree' found little or no cross agglutination 
between strains of the group. Herrold® and Dudgeon and Pulvertaft® 
found agglutinins and precipitins to be type specific for the liemolytic 
strains but not for the nonhemolytic strains. iMeyer and L6wenberg“ 
found that hemolytic strains fell into a serologically united group witli 
cross agglutinations; the nonhemoljdic strains were only agglutinated 
by homologous antisera, but some sera against nonliemolytie strains ag- 
oliitinated^some of the hemolytic group. NickoUs” found that strains 
of hemoljdic E. coli from normal feces and from feces of iiatients Avitli 
ulcerative colitis were heterogeneous with occasional cross agglutina- 
tions LovelB found little cross agglutination between strains and often 
only low titers against the homologous antisera. It would seem from the 
published work that within the species E. coli there are many serologic 


subtypes. 

The two antisera used in these experiments were prejiared l)y repeat - 
AUr inieethm rabbits intravenously with strains isolated during the 

isolate! from tl,. „ 

■ Ifnicv which had died from an injection ot the cecal contents <„• „ 
^ S- the other was isolated directly from the cecal contents of a 
Sbit B^oth strains were of the E. coli coaiauiamr type, hcnu.l, , i,., 

pathogenic of the 131 strains of eoliform organ, sm.s 

The J 0 antisera wore agglutinated by neither uf 

tested agamst dies 

Of the 51 J„^;hiea pig antiserum and 23, or 4.5 p.-,- 

agglutinated b. . 1 antiserum. The guinea pig anli.s.-rim, 
agglutinated .v i tested ami tl.i' ra),l,„ 

nated 53, oi l 


sera, 

V (■I'C 
-dill I 

■’Hit I- 
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sei’uiu only 29, or 22 per cent; and, as a general rule, the strains ag- 
glutinated by the rabbit antiserum were also agglutinated by the guinea 
pig antiserum. When tire strains were divided bj" cultural reactions, 
36, or 55 per cent, of the 64 E. coli communior strains (the type to 
wliich both of the immunization cultures belonged) were agglutinated 
by either or both of tlie antisera; while only 13, or 19 per cent, of the 
68 E. coli coimminis strains were agglutinated and 9, or 56 per cent, of 
the 16 strains of other types tested. Of the 49 hemolytic strains tested, 
35, or 71 per cent, were agglutinated ; while only 14, or 25 per cent, of 
tlie 57 nonhemolytic strains were agglutinated. When the cultures were 
grouped by the individual sources from which thej'' originated, it was 
seen that, even thei-e, there was little agreement as to the serologic reac- 
tions of the strains. 

CONCLUSIONS 

Guinea pigs, rabbits, and white mice were inoculated until the total 
cecal contents of guinea pigs, rabbits, and human beings. Of the organ- 
isms of tlie cecum which ma}' escape into the peritoneal cavity on per- 
foration, the coliform group are those most likely to cause peritonitis. 
Jlembers of this group were tlie only intesthial bacteria found to be con- 
sistently pathogenic. The samples of the cecal contents containing few 
or no coliform organisms rarely gave rise to peritonitis. A large pro- 
portion of strains of colon bacilli occurring in the intestines are poten- 
tially virulenl. Pathogenic strains of the coliform group cannot be dis- 
tinguished by cultural characters, hemolysis, agglutinations, or any com- 
bination of these characters from the nonpathogenie strains. 
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TRAUilA AND APPENDICITIS 


J. E. A. CoxxELL, M.D., Dexvek, Colo. 

(From the Department of Surgery of the Unirersity of Colorado School of Medicine) 

D uring tlie past few years, there have appeared in the literature 
a number of articles under the heading- “Traumatic Appendicitis.” 
Some of the cases presented are rather convincing, but in the majority 
the evidence in favor of trauma’s playing a part in the etiologj^ is 
rather flimsy, to saj' the least. Several authors state that the majority 
of the medical in-ofession consider traumatic appendicitis a definite 
entity. I could find nothing in the literature upon which they based 
such an assertion. Therefore, I sent questionnaires to 125 leading 
surgeons in all parts of the United States, with the hope of obtaining 
data which would be of value in determining their reaetion upon the 
subject. Eighty-seven surgeons responded. A few did not wish to 
be quoted, and the answers of two were too vague to be of value. 
The names and opinions of eighty-one are outlined in Table I. 

The men quoted operated upon more than 72,803 cases of acute ap- 
pendicitis. All agree that trauma, as an etiologie factor iir acute 
appendicitis, is rare. Thirty-one, or 37.27 per cent, feel that it is pos- 
sible for trauma to cause appendicitis. Six, or 7.4 per cent, believe 
that a previously diseased appendix might be aggravated by trauma 
but that appendicitis could not be initiated by an injury. Only eleven, 
or 13.58 per cent, think that a strain can play any part in the etiology 
of appendicitis. Twenty-four, or 29.02 per cent, saw eases in which 
they believed trauma entered into the etiology. 

Questionnaires were also sent to 100 hospitals in the various sections 
of our eoimtry. Thirty hospitals answered, and the results are tabu- 
lated in Table II. There were 49,004 ea.ses of acute appendicitis re- 
l)orted. with a history of trauma in oidy eleven. In one a pin was 
lound in tlie appendix, anil another was a case of intussusception, 
without e.xternal violence. II these two are eliminated, the remaining 
nine cases would give a percentage of O.OOIS in which trauma was 
mentioned as an etiologie agent. 

The term, traumatic aiipeiulicitis, as used in this pajier, refers only 
to appendicitis caused by external violence or muscular strain. 

In the earlier articles the authors spoke of traumatic aggravation 
of a pre-existing chronic appendicitis, and this was explained by direct 
injuiw to the appendix or its mesentery. The e.xplanation given in 
the mole recent literature is one ot overdistention of the appendical 
lumen by ceeal contents as the restdt of increased intra-abdominal 
pri-ssure. 

t .1 fitr publliMlluu. July J, 
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Morehead has stated that it is highly improbable that any violence 
could produce a lesion of such a deep-seated, movable, ivell-protected, 
tiny piece of intestine, aud yet do no damage to surrounding intestine 
near the source of violence and far more vulnerable. In answer to 
this, Ludiugton asserts that the deep location and the mobility of the 
appendix would, indeed, be safeguards against injury if the abdomen 
were a solid body and, in obedience to the laws of physics, transmitted 
a I'ceeived force only in the direction in wdiieh the force was applied. 
But the abdomen is not a solid body; it is essentially a liquid and 
gaseous mass and is subject to the laws governing the transmission of 
force by liquids and gaseous mediums; i.e., the pressure exerted on it 
is transmitted equally in all directions. The deep location, of the ap- 
pendix, therefore, is not a factor that contributes either to the liability 
of the appendix to damage resulting from external violence, or to its 
immunity in such an accident. 

If the contention of Ludiugton ’s that the force is transmitted equallj' 
in all directions is correct, then there would be as much pressure ap- 
plied to the appendix as to the cecum, and the contents of the cecum 
could not be forced into the appendix. 

As evidence that the contents can be forced into the appendix, 
numerous authors claim that, followdug a barium meal, the barium 
can be forced from the cecum into the appendix by light manual 
pressure. I asked the opinion of a number of roentgenologists re- 
garding this procedure, and it was the consensus that rarely, if ever, 
could barium be forced into the appendix by manipulation of the 
cecum. P. B. Stephenson stated that he does not believe that he ever 
Idled an appendix by manipulation of the cecum following a barium 
meal or barium enema. K. D. A. Allen said: “In fluoroscop}^ study 
of the colon, I find it very difficult indeed, to visualize the appendix 
by barium enema.” L. D. Cro.sby said: ‘‘1 liave never been conscious 
of filling an appendix by iiuinipulation following a barium meal, and 
I do not believe it possible ; unless the opening into the lumen of the 
appendix is unusually large.” 

According to Spicer, increased intraintestinal pre.ssure causes pres- 
•sure hemorrhage at the anthne.senteric surface of the intestine. Me- 
t arthy and ilagrath claim that the blood supply to the appendix mav 
I)e occluded by cxlcrnal trauma, causing appendicitis or gangrene. 
Wells, experimenting on rabbits, showed that ligation of the appen- 
dienlar artery and vein did not produee any obvious ebaiige in the 
appendix. In like manner, ligation of tlie mesoappeiulix failed to 
prodnee any eliange in the appendix. However, ligation of the ap- 
pendieiilar vessels and the me.soappentlix was followed by gangrenous 
appendieitis and death oceiiiTed in three da.vs. 


In view of 
.severe enongh 


Wells* finding.s. it would seem to me that any injury 
to eause appendieitis. by interference with tile blood 
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Tablk II* 


HOSPITALS 

ACUTE APPENDICITIS 

CASES OPERATED UPON 

CASES GIVING HISTORY 

OP TKAUJfA 

Baptist Memorial, Memphis, 
Tenn. 

4,S6S 

None 

Bellevue, New York, N. Y. 


None 

Cedars of Lebanon, Los 
Angeles, Calif. 

1,026 

One, Severe strain of ab- 
dominal and intercostal 

muscles. 

City Hospital, Baltimore, Md. 

1,037 

None 

Colorado General, Denver, 
Colo. 

4S4 

1 

i 

Two. Man aged 37 years, 
pitcliing horseshoes when 
suddenly seized with severe 
pain in the pit of his 
stomach. Pain subsided in 
a short time, but returned 
later and was followed by 
nausea and vomiting. At op- 
eration, an acute appendicitis 
was found, but no evidence 
of trauma. 

Second case was that of a man 

1 aged 27 years, who was pull- 
1 ing up turnips in a garden, 
when he developed a pain 
over the entire abdomen. The 
pain became more severe, 
and he was operated upon 
twelve hours later. At op- 
eration, an acute appendicitis 
was found, but no evidence 
of trauma. 

Columbus, Seattle, Wash. 

1,287 

One 

Corwin, Pueblo, Colo. 

642 

None 

Fitzgerald-Mercy, Darby, Pa. 

575 

One 

General, Fresno, Calif. 

1,800 

Hone 

General, Kansas City, Mo. 

1,084 

None 

Grace, Detroit, Mich. 

4,270 1 

One 

Graduate, , , Pf 

PcnnsylvniiiA, PlulaOelpiiLi, 

Pa. 

1,122 

N^ont? 

Indianapolis City, Indian- 

1,981 

^SOUL‘ 

Johns Hopkins, Baltimore, 

Md. 

1,000 < 

Jne 

^^;~;;;riittsburgh, pa. 


Mono 

1.960 

Monc 

Hew York, Hew 1 orj<i_£:i_i:J 

T". .«.,o ..nU 1 '1.1.9 with till' foIlowillK '•xciMltlnn.s : 


Cedars of ' 
l93f-193S ; 
1938-1331. 
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Table II — Coxt’d 


HOSPITALS , 

AC0TE APPESmClTlS 
CASES OPEKATED UPOX 

(VISES OIVIXG HISTORV 

OF TRAUilA 

Passarant, Chicago, Hi. 

.000 

None 

Peter Bent Brigham, Boston, 
ilass. 

SCO 

None 

St. Luke's, Kansas City, JIo. 

750 

Kone 

St. Vincent’s, PortlantJ, Ore. 

1,222 

None 

San Bernardino Charity, San 
Bernardino, Calif. 

1,709 

[Two. la one a pin was found 
in the appendix. The other 
was struck in the abdomen 
with a sling. 

Temple University, Phila- 
delphia, Pa. 

1 Di<l not state 

1 

None 

Union Memorial, P h i 1 a- 
delpliia, Pa. 

1,970 

None 

University, Augusta, Ga. 

1,357 

None 

University, Baltimore, Aid. 

2,418 

None 

University of Kansas, Kansas 
City, Kan. 

More than COO 

None 

University of California, San 
Francisco, Calif. 

4CS 

One. Intussusception. 

Western Pennsylvania, Pitts- 
burgh, Pa. 

2,624 

One. A direct blow on the ab- 
1 domen with hemorrhage. 


supply of the appendix, would eause eonsiderable damage to the cecum 
and .surrounding intestine, as well as to the abdominal wall. 

itobin.son advances the theory that action of the psoas muscle may 
act ns a mechanical factor in producing appendicitis in those ca.ses iu 
which the organ lies on the muscle. Powerful contractions of the 
imiscle irritate the ap])endix, causing adhesions, bauds, angulations, 
kinks, and obstrindion. If such were the case, a targe number of 
individuals with retrocecal appendices would have developed appen- 
dicitis in childhood following such exercise as bicycling. 

angeustcen saiil; "Whereas there may be other causes of appen- 
dicitis than obstruction, the only tangible cause is obstruction, and it 
would apiiear that this cause alone will suffice to account for all the 
\urieties observed elinieally. Fcealitbs and swelling of lymphoid tis- 
.Mic are probably tlic most frequent eauses of appendical obstruction 
in man.” 


H trauma plays any part in acute appendicitis, it is certainly rare. 
1 cannot accept the theory that tranina forees eecal eoiiteuts into the 
appendix or forces iVcaliths farther into the appendical lumen. If 
this were a fact, then we should .see a lot more cases of acute appen- 
dicitis following the large number of atiiomohile aeeidents seen today. 
I can conceive of an aiqu-iulix being tranmatized by a direct blow. 
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it It lay over the bvim of the pelvis,- or it could possibly be bruised, 
if It were close to the anterior abdominal wall in an extremely thin 
individual but I believe that in such instances there would be other 
evidence of trauma. 

^Kessler asserts that laborers, who exert a great deal of back and 
abdomuial strain, manifest very little, if anJ^ appendicitis. I think 
this contention will be corroborated by the majority of surgeons doing 
industrial work. 


Fowler says that genuine traumatic pathology is rarely demonstrated 
in the appendix, when compared with the frequency with which con- 
tusion, hematoma, laceration and rupture or perforation are encomi- 
tered in other abdominal organs. 

As White states, it is a well-known fact that people are prone to 
establish a connection between any disability and an accident which 
may furnish a possible cause for it, and tin's is especially true if the 
question of compensation or liability enters into it. 

Ludingtoii and Fonder believe that the most important and reliable 
iufoimatioii beaiing on the question of trauma as the causative factor 
of an appendicitis is obtained at operation. Rhodes said, “Whatever 
the mechanism of the production of appendicitis, the inflamk edematous 
viscus, covered with fibrin and filled with pus or perliaps gangrenous, 
will tell little of the story of its initiating pathology. Free blood in 
the peritoneal cavity or histological evidence of trauma are requisite 
findings. ” 

Several authors, among whom are Fowler and Kessler, have enu- 
merated features which they personally believed necessary to evaluate 
the part played by trauma in the etiology of appendicitis. Because 
of the iniportaiice of this subject from a medicolegal aspect I should 
like to see the Council on Industrial Health of the American Medical 
Association establish some criteria ndiieh would guide us in determin- 
ing whether or not trauma should be considered as an etiologic factor 
in a given case of appendicitis. 
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FEVER THERAPY IN THE TREATJIENT OP MECHANIC^yj 
INTESTINAL OBSTRUCTION DUE TO PELVIC 
INPLA^^DIATORY DISEASE 

Report of Two Cases 

Baxter A. Sjiith, Jr., jM.D., JIixxeapolis, Minn. 

(From the Department of Snrgery of the Medical School of the University of 

Minnesota) 

M ECHANICAL inte.stiiial obstruction due to pelvic inflammatory 
disease is not a frequent occurrence. Levine and Bliniek,^ in their 
study of the subject, found but few references in the literature pertain- 
ing to intestinal obstruction secondary to inflammatory disease in the 
pelvis. They reported 3 cases and mentioned 36 cases found in the 
literature; liowever, no distinction was made as to the etiology of the 
adnexitis. Two of their cases were of gonococcal origin and one was 
postabortal. Thaler^ described 3 cases of apparently specific pelvic in- 
liammatoiy disease complicated by mechanical intestinal obstruction; 
Kaufman^ reported 1 case ; Perin,* 1 case ; Martens, 1 case ; and Holtz, “ 
1 case. 

In 7 of the above 9 cases, the obstruction was caused by agglutination 
of one or more loojis of intestine to the inflammatory mass ; the remain- 
ing 2 obstructions were due to adhesive bands. Plesch-Thebesius’ re- 
ported 15 eases of obstruction secondary to pelvic inflammatory disease, 
but he did not state the type. He believed that most of these obstruc- 
tions were caused by the string type of adhesion but that multiple ad- 
he.sions were the cause in several. TurunciP reported 12 cases of obstruc- 
tion due to adnexitis and slated that many were postabortal; in only 2 
eases was the bowel clo.sely adherent to tlie inflammatory mass. 

Turunen explains the low incidence of mechanical intestinal obstruc- 
tion as a complication of pelvic intlanunatory disease upon the fact that 
the sigmoid colon, lying in juxtaposition with the inflammatory process, 
becomes adherent and prevents contact with the small bowel. Diarrhea 
frequently results, l)ut .seldom does obstruction occur. Levine and 
Bliniek slate, as <loe.s Turunen. that intestinal obstruction is usually a 
complication of chronic or subsiding infection, yet in 10 of the 39 above- 
mentioned cases the jtroee.ss w.-is acute. According to Levine and Bliniek, 
the meeiianism of ol)struction is usually kinking of an inte.stiiial loop by 
retraetion of the pelvic mass attending evacuation or healing of this ma.ss. 

It had been noted by many clinicians that gonorrheal infections were 
benefited by inlereunent infection in which there was a rather marked 
elevation of body temiierature for an aiiprceiable ])eriod of time. The 
treatment of gonoeoeeal [iidvie inllamimitory disease by mean.s of hyper- 
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tlievmia has heeu extensively developed since the n'ork of Carpenter, 
Boak, j\Iussi, and Warren” on the thermal deatli time of cultured 
gonococci. 

In 1932 Warren and Wilson^* reported the treatment of 9 eases of 
pelvic masses associated with gonococcal infection by means of general 
artificial fever brought about by mechanical means. Since that time 
many writers have included cases of pelvic cellulitis in their reports of 
gonorrheal infections treated by lijTiertherinia. All have been highly 
successful. Simpson^^ stated that the combination of Elliott treatment 
with the fever therapy lessened the required number of treatments ; and 
Krusen, Eandall, and Stuhler^” advised the simultaneous administra- 
tion of general artificial fever and either pelvic diathermy or Elliott 
treatment, because higher pelvic temperatures were obtained and the 
percentage of remissions was greater. 

Bierman and Horowitz^” reported that, following systemic fever ther- 
apy combined with pelvic diathermj', pelvic masses due to gonococcal 
infection begin to decrease in size from the seventh to the teiith day 
after treatment ; pain usually disappears during the treatment. About 
two weeks after the treatment, the masses become very much smaller. 
Five of their IS cases showed some residual enlargement of the adnexa 
two months after fever therapy. However, the adnexa were much 
smaller, and the mobility of the uterus was much greater in these cases. 

In a recent review” of the 190 cases of mechanical obstruction of the 
small intestine seen in this clinie during the past seven years, it was 
noted that fever therapy was administered to two imtients whose ob- 
structions Avere caused by gonorrheal pelvic inflammatory disease. These 
patients were both seen during the past year. 

avSE REPORTS 


j (603530), a married white female, aged .37 years, was referred 
to the outpatient department Kov. S, 1937, with a diagnosis of “emaeiation and 
abdominal pain following surgical treatment for intestinal ohstruetioa, peritonitis, 
ood left tubal abscess ll weeks ago.” Tlie patient eompiaiued of severe, sharp 
pX in the abdomen and vomiting; neither had been present for several days be- 
fore comin" to tlm University Hospitals. 

She -ive a historv of uterine polypectomy in 103. ami again in m;u. She had 

oonorri^^a ^tu .r'ex:::,,:;.:: 



She had had no prtgnancic. for six montiis olieo in Angost. p.i:!:. 

She had had no b.vmp colicky abdominal iiaiii as.sonatcd a, ■ms,.,,, 

she suddenly develops C' > , , in another hospit.-d f,„ir 

vomiting, and distent.om tohal a., nas re 

hours later for ..bdominal ili.-teiitioo po.-ioperatuely. and tle-re 

moved. There was com 

was continuous draina^ fortv dav.s of l.espitali/atmii 'wlh U-e smo.s -idl dram 

patient was discharged a e 

ing foul pus; she h.iU tou 


roni:uuo‘l liioutu*! aiui ha.l 
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Fever therapy was advised by Dr. O. H. Wangensteen and on Feb. 23, 193S, 
the thirty-ninth postoperative day, this was begun, using the Kettering hypertherm 
under the direction of Dr. M. M. Cook. The patient was submitted to a tempera- 
ture of 100.5 to 101° F. rectally for two hours on Feb. 25, 193S. She tolerated 
this well. Suction was removed Feb. 27 and was not used again. On March 1, 
her temperature was maintained at 101.5 to 102° F. rectally for three hours. Other 
treatments were as follows: March 1, 103.5° F. for three hours; March 9, 103.5 
to 105° F. for three and one-half hours; and March 14, 103 to 104° F. for three 
hours. Her weight on March 14 was 120 pounds. She was discharged March IS, 
1938, the sixtieth hospital day, eating a low residue, liigh caloric diet and taking 
mineral oil daily. She was instructed to take daily hot douches. 

The patient was seen April 20, 1938, and stated that she had been well except 
that she had had a bout of abdominal cramps the second daj" after discharge; 
these cramps lasted five to six hours and were relieved by bed rest and a hypo- 
dermic injection. The corpus uteri was in second degree retroversion and the 
adnexa were relatively free from induration. She was again seen Dec. 30, 1933; 
about tea days before this she liad had a short bout of cramps similar to the 
attack shortly after discharge. Menstrual periods had been regular every three 
weeks for the first three months following discharge and had then become regular 
every four weeks. She noted bloating before each period and lier last period had 
started four days after her recent abdominal cramps. For the last month she had 
been eating a high residue tjpe of diet, not advised by a physician, to do away 
with bloating. Her weiglit was 165 pounds. 

Pliysical examination was negative except for the abdomen and pelvis. There 
was herniation of the lower midline incision witli bowel visible and palpable im- 
mediately below the skin. Introitus was nulliparous ; the urethra was clean; Bar- 
tholin’s and Skene’s glands were negative; and the cervix was clean although 
there was a small transverse laceration of the os. The corpus uteri was normal in 
size and shape and was freely movable. The left adnexa was negative; on the 
tight there was a sbghtly tender, irregular induration e.xtending from the right 
cornu of the uterus to the right side of the eul-de-sae. Here the right ovary was 
nalpable and slightly enlarged. Cervical and urethral spreads and cultures were 
Mgative for gonococci. Because of the incisional hernia and the history of low- 
orade intermUtent obstruction, hernioplasty and concomitant enterolysis were ad- 


Tl'ie patient was admitted Jan. 16, 1939, with findings as above with the ex- 
tion that at this time a mass was palpable in the left adne.xa. A long double 
terminal balloon was passed to the region of the terminal ileum 
lumen _ bevond tills it would not progress. The balloon was deflated and 

r ■ iLlfate mixture was injected. The ileum at this point, approximately one 
batiun • ilcocec.al valve, was fixed in the pelvis, and the mucosa 

and one-n concavity about one inch in length between the 

Z ''Ss.-' There was stasis in this region; there wa.s ahso some stasis in the 

region of the 1939 the lower one-half of the small bowel was thick- 

At operation, normal; this was most marked in the region 

ened, and the lume . a ^.^papsed bowel measured approxiri ’ - 


5 cm. 


y nonnal; tms was moat iiuirKca in tJie 

ened, and the mine . collapsed bowel measured approxirnatcly 

of the terminal border. There were a number of stringlike 

from mesenteric to a patient’s principal difficulty lay in 

adhesions between tne , j^.^ac where a loop of ileum was adherent to the 

very dense adhesions m posterior pelvic wall. Beyond this, the 

posterior surface of the ut - 

ileum appeared norm.il. “ttaelied behind the uteru.-. The right ovary was 

de-sac. The sigmoid was enterolysis and saljdngectomy were done, 

cystic, and the cysts ''«« Pf 3;t„,cil over, and omentum was brougl 
rpiie denuded area o 


uglit doan 
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into the pelvis. Tlie hernia was repaired. Alicroscopic e.vamination of the right 
tube revealed clironic salpingitis with hydrosalpinx. 

Convalescence was uneventful, and the patient was discharged Feb. 3, 1939, the 
sixteenth postoperative day. She was seen a month later and had had no symp- 
toms of obstruction. She stated in June, 1939, that she felt bloated for two or three 
days two weeks before each menstrual period; however, she had no cramps, nausea, 
or constipation. 


Case 2. — G. C. (6C7531), a married white female, aged 21 years, was admitted 
to the gynecology service March 25, 193S. She complained of abdominal pain and 
irregular menses. On Jan. 10, 193S, she began a regular, normal five-day period; 
during February no menses appeared and the patient believed she was pregnant. 
However, March 6, 193S, menstrual flow began and continued, with clots present, 
intermittently for ten days. With the irregular flow, the patient had right lower 
quadrant pain and occasionally a sharp right shoulder strap pain which the patient 
attributed to pleurisy. Bleeding stopped, and the patient was free from pain for 
about one week. Pain and intermittent bleeding recurred March 21, 1938, and 
the pain became severe March 23. Pain on defecation and urination was present. 

Past history revealed that the patient had had an appendectomy for chronie 
appendicitis three years before and had had a salpingectomy for left tubal preg- 
nancy two and one-half years before. She had been married twice; in February, 
1938, primary syphilis was found in the patient and her husband and treatment 
was begun. 

Physical e-xaminution revealed a chronically ill, thin woman who appeared some- 
what older than her age. Temperature was 99.2“ F.; pulse, 101; respirations, 
20. Pupils were normal. Tliere were no mucous membrane lesions, and no skin 
lesions of note. There was slight distention of the abdomen and healed right 
lower quadrant and midline suprapubic scars wore present. There was tenderness 
and rebound tenderness over the lower abdomen, more marked on the left. In- 
troitus was marital and mucopurulent discharge was present. There was a minimal 
cervical erosion; the corpus uteri was anterior and normal in size. Motion of the 
uterus was painful. There was a ma.<3 -1 by 4 by 0 cm. in the right adnexa with 
thickening and marked tendorne.ss in the right adnexa; the left adnexa was similar, 
but the imuis present on the left was .smaller. Laboratory data of note were hemo- 
globin of 72 per cent, 13,-100 leucocytc.s per e.mm. of blood, 93 per cent of which 
were ncutropliiles. Urinalysis wa.s normal except that numerous white blood cells 
were pre.^ent. t'ervical and urethral smears were negative for gonocoeei. Blood 
Wa.ssermann was four plus jiositive. Biagno.sis was acute exacerbation of chronic 
pelvic inflammatory ili.scasc with pelvic peritonitis, ectopic gestation to bo e.xidnded, 
and syphilis. 

Treatment coiisi.stoil of duodenal .-.uctioii, pareiitertd fluids, hot packs to the abdo- 


men. anil sedation. However, the patient eontinued to have pain; and March 29 
P.blS, her teaqiiTalure was F. reetally and her abdomen was moderately 

distemleil. The iH'Ivie iaduratioii was less, but the mas.-es were the same. Scout 
lilms of the abdomen showed mimeroiis dilatoil small bowel loops with little oas 
in the colon. Tin- lilni.s were interpreted xs meelmuieal smtill bowel ob.-tructloii 
by the roeilf genologi.-t. White Wood count w:is 5,Ono cells per e.nini. .V cul-de-sae 
piinetiirc was done, ami .’..'i ex. of sterile straw-colored fluid were removed. Rapid 
imiiroMoneat begati. and the patient was di.-eharged Ajiril 0. afebrile, free from 
pain, and eating a full diet, 

.'-^he was seen one week later in the outpatient department; she stated that she 
had h.id eoasid.TaWe pelvic pain with .-ome nausea and vomiting but felt better. 
IVUie examination wins i-.s.-entiidly unchanged. 

Uu April 21. W3-S, patient had reenrremv of abdominal pain, distention, 
am! vomiting ami wa,, admitted to another hospital and transferred to the Uni- 
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versity Hospitals April 23 where she was again admitted to the gynecologie service. 
She stated that she had had gas pains and fecal vomiting. Temperature was 99.6“ 
H. by mouth and the pulse was 100. The patient was dehydrated. The skin of 
the abdomen was pigmented from application of heat and the scars were again 
noted. There was moderate gaseous distention and moderate tenderness, but no 
rigidity. The abdomen was reported as silent. The hemoglobin was 87 per cent; 
there rvere 13,600 leucocytes per e.mm. of blood. Urinalysis was negative. Badio- 
graph of the abdomen revealed marked gaseous distention of several loops of small 
bowel with gas present in the stomach and ascending colon. Diagnosis was sub- 
siding pelvic inflammatory disease, low-grade intestinal obstruction, and syphilis. 
A note made later on the evening of admission reported the patient to be doubling 
up with cramps from time to time. 

Conservative treatment was instituted, and the patient improved so that suction 
was discontinued April 28. An enema given that day was expelled with much 
flatus. The patient felt fine until May 3 when erampy pain, distention, and vomit- 
ing recurred. The abdomen was moderately distended, diffusely tender, and tym- 
panitic. There was a questionable doughy mass in the right lower quadrant. Con- 
servative treatment was again begun. The patient was seen by the surgical staff 
May 4, and a diagnosis of mechanical small bowel obstruction secondary to pelvic 
inflammatory disease was made. Scout films showed marked distention of the 
small bowel. Decompression was effected by means of a long double lumen tube. 
However, the patient could not tolerate clamping of the tube, and, after numerous 
attempts, fever therapy was begun on IMay 18. 

The twenty-sixth hospital day. May 18, the first fever treatment, consisting of 
a temperature of 103 to 104.5° F. rectally for two hours, was given. This treat- 
ment was well tolerated. The patient’s weight at that time was 84 pounds. Suc- 
tion was discontinued May 20 after clamping of the catheter had been tolerated. 
The patient had occasional nausea and small emeses until June 4; however, neither 
cramps nor distention appeared. Other treatments were: May 23, 1938, 104° F. 
for three hours; May 26, 104° F. for three hours; June 1, 103° F. for three hours; 
June 7 104° F. for three hours; and June 10, 104° P. for three hours. During 
the course of fever therapy, the patient’s weight had dropped to 70 pounds, but 
it had risen to 78 pounds at tlie conclusion of treatment. 

She was discharged June 14, 1938, ambulatory and feeling well. Examination 
of the pelvis revealed the corpus to be normal in shape, fairly movable, and in 
first degree retroversion; the right ovary was prolapsed and was moderately ad- 
t to the lateral surface of the corpus-, there was some thickening of the left 
adnexa The gynecologic opinion was that there had been marked resolution of 
the pelvic inflammatory disease. 


The patient was 


instructed to eat a low residue diet and take mineral oil, and 


ttic outnatient department Aug. 26, 19.SS, she was free of symptoms. 
ftwuriue?Ve-ived in Decen.ber, 19.18, .she slated she had had a few 
In a fohon P occasional lower abdominal ache, hut had not been 

DISCUSSION' 

vprrime of necessity must be partieuiarly envefully 
The patient is weighed i.nniediatelv be- 
supervised m in j treatment. Therapy is delayed iintd a ptwi- 

fore and the day balance is maintained if piw.sible. If tiie py. 

tive or stationary w = weighed upon « litter. An if 

tient is linabk to sU , Breakfa.st 

necessary, and sedation aie.i 
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is omitted, and, if suction is being emplojmd, paraoval fluids are given, 
ilorphine in appropriate dosage is used for sedation; no moi’phine is 
used between treatments unless absolutely necessary. Fluids, admin- 
istered intravenously or subcutaneously, are given at the termination 
of fever. 

The importance of dehydration, chloride depletion, and alkalosis in 
ax-tificial fever has been pointed out by Warren^® and others. In the 
pi'esence of intestinal obstruction, these factors are more readily thrown 
out of balance. The chloride content of the blood is checked frequently 
and any deficiency is corrected by the parenteral administration of 
physiologic saline solution. The carbon dioxide combining power of the 
blood is determined upon admission and subsequently as indicated. If 
the chloride content is normal, there should not be alkalosis. The state 
of hydration is followed by observation of the ux’ine oxxtput (a uxdne 
output of 600 to 1,000 c.c. per twenty-four hours being mauxtained by 
liberal paraoral administration of fluid) and by determination of the 
specific gravity of the blood serum. While suction is being employed 
or the diet is restricted, the plasma proteins are determined from time 
to time, and, if they are low, transfusions are given. A “wet” chamber 
is used to produce and maintain fever; Gibson, Kopp, and Evans'" 
sliowed fluid and chloride losses by perspiration are less and hyper- 
ventilation is le.ss marked than when a ‘ ‘ dry ’ ’ chamber is used. 

In all likelihood, with the resolution of the inflammation, mobility of 
the adherent intestinal loops is increased, edema is decreased, and intes- 
tinal obstruction due to traction and kinking is relieved. The string 
type of adhesion is proliably affected but little, ))ut since “strings” are 
rather long, decompression should allow release of the obstructing 
mechanism in most cases. From reporteil cases one obtains the impres- 
sion that most mechanical intestinal obstruction in gonorrheal adnexitis 
is caused by agglutination of intestinal loops to the inflammatory mass; 
it is probable that this is true in most of the cases resistant to the usual 
conservative regime. 

Ilench, Sloenmb, and Pop;)” .state that the ijresumable clinical bene- 
fits of fever therapy arc due to: ( I ) bacteriolytic or bacteriostatic action 
of heat; (2) increase in formation or mobilization of immune imdies; 
(fi) local eifect from vasodilation; and (4) general effect of heightened 
metal)olism. While it has been generally considei-ed that fever therapy 
is remarkably sueec.ssful in gojiorrhea because the gonococcus is killed 
by fever whieli is tolerated by man. prior to the work of .Studdiford. 
Lkisper, and Seadron''' llie gonococcus was infrequently found in chron- 
ically inflamed adm.xa. The.se authors obtained positive tubal cultures 
in (ifi j)er cent of subaoite and chronic eases aud believe that organisms 
may remain for many years. (Uic patient, who.se tubal culture wms 
positive, had salpingitis of at least ten years’ duration, and another iuul 
had two eight-hour periods of ai-tificial fever at 107° F. 
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ANORECTAL COJIPLICATIONS OP CHRONIC ULCERATIVE 
COLITIS, WITH SEVERAL ILLUSTRATIVE CASES 

Newton D. Smith, M.D., ^vnd Raymond J. Jackman, M.D., 
Rochester, Minn. 

(From the Section on Proctology, the Mayo Clinic) 

A NORECTAL complications which accompany or follow chronic 
ulcerative colitis or thrombouleerative colitis are not infrequent, 
and the treatment of such complications requires the exercise of sound 
judgment if the accomplishment of more harm than good is to be pre- 
vented. Such complications, although in their basic features they re- 
semble similar lesions which aliiiet otherwise healthy individuals, must be 
more carefully studied than usual; their relationship to the patient’s im- 
mediate welfare and the possible result of surgical intervention must be 
considered seriously before any radical measures are instituted. 

ANORECTAL ABSCESS AND FISTULA 

The vulnerability of the crypts of Morgagni to infection is so well 
Icnown that the oceurrenee of such complications as the ones to be de- 
.scribcd is not difficult to understand. In the study of 871 consecutive 
cases of chronic ulcerative colitis in which the patients were observed at 
the Mayo Clmic, it was learned that 73 patients, or 8.4 per cent of the 
entire group, had suffered development of anorectal abscesses or ano- 
rectal abscesses with subseciuent fistulas. The frequency with which these 
lesions occurred was slightly greater among males (491 male patients, of 
whom 43, or S.S per cent, had an akseess or fistula) than it was among 
the females (380 female patients, of whom 30, or 7.9 per cent, had an 
abscess or fi.stula). Of 95 children under the age of 1(5 years in this 
group of 871 patients, G, or G.3 per cent, had suffered development of an 
abscess or fistula. This complication was found to rank third in order of 
frequency of occurrence, polyposis and stricture occurring more fre- 
quently in the order named. It is of interest, also, to observe that of the 
3 patients whoso condition terminated in deatli, there could be but little 
doubt thiit the formation of an acute anorectal abscc.ss was the chief eon- 
triliuting factor in causing each fatality. 

The anorectal aliscc.sses and fistulas which complicate chronic ulcera- 
tive colitis manifest several iicculiarities whieh arc worthy of serious con- 
sideration and which proliably explain, partially at least, several of the 
reasons the.se lesions deserve special study. Unlike the more common 
akscesses and fistulas occurring in the anorectal region of the body, thc.se 
I>articular lesions do not seem to stimulate the formation of the usual 
firm, libroiis wall surrounding the abscc.ss or fi.stula. fsuch a protective 

lUcuivu.l for publication* Juno 20, lOHO. 
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Ai’tificial fever Jjas been used with variable success iii a great uiany 
conditions where no specific action is present. It is quite possible that 
it would be of great aid in subacute pelvic peritonitis following ap- 
pendical perforation. Diathermy has been employed here in one such 
instance, resulting in I'apid localization and softening of the inflam- 
matory 2 :)rocess. Tlie work being done upon the specific baeteriologie 
effects of ultrashort (Hertzian) waves in the future may open a new 
avenue of attack upon this problem. 

SU3ni.VRY 

1. Two eases of mechanical small bowel obstruction, secondary to 
gonorrheal adne.xitis, treated by hyperthermia are reported. 

2. It is suggested that artificial fever may be of benefit in subacute 
pelvic peritonitis of nonspecific etiology. 
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Proctoscopic examination demonstrated chronic ulcerative colitis of activity 2 on 
the basis of 1 to f. The lumen of the bowel was contracted about one-fourth. Eoent- 
genologic studies of the colon disclosed that the entire colon was involved, with 
considerable narrowing and deformity. 

On the ninth day after admission to the hospital, his temperature, which had 
varied from 9S.6 to 99.8° P. (37 to 37.6“ C.), increased to 103° P. (39.4° C.). At 
about the same time he complained of discomfort in the region of the right ischio- 
anal fossa. The following day this region became tender, reddened, swollen, and 
indurated. Hot, moist pachs were applied locally and general measures were in- 
stituted to relieve the pain. 

On the sixth day following development of the abscess, definite fluctuation was 
noted. The external wall of the abscess was incised without anesthesia, and a 
stab wound was made into the cavity of the abscess. Several ounces of pus exuded. 
In spite of the fact that no attempt was made to enlarge the incision and the 
fact that it was felt that trauma had been limited to a minimum in providing 
drainage, the temperature of the patient increased promptlj^ to 10C° P. (41.1° C.) 
and evidence of severe toxemia persisted for the ensuing twenty-four hours, at which 
time the temperature returned to normal. Because of this patient’s untoward 
reaction to a minimal surgical procedure, no attempt was made to repair the fistula. 

Case 2. — A woman, 2S years old, registered at the Atayo Clinic on Alarcli 17, 1938, 
because of an unhealed surgical wound that had followed an operation performed 
nine months previously for a fistula. Por three years prior to coming to the Clinic 
she had had episodes of bloody diarrhea, with from six to fourteen passages of 
stools daily. Shortly after the onset of diarrhea, an abscess had developed on the 
left aide of the anus; it had ruptured spontaneously and liad continued to drain 
until the time of the fistulectomy. 

On proctoscopic examination, the mucous membrane of the rectum appeared to be 
glazed, granular, and bled readily under trauma. Activity of the disease was 
graded 1 on the basis of 1 to 4. Posterior to, and extending into, the anal canal was 
a large, unhealed wound (4 cm. by S cm. in extent) ; the margins of this wound 
'vere smooth and its base was covered with abnormally excessive granulation tissue. 
In spite of the fact that nine months had elapsed from the time of the fistulectomy 
until the time she rvas seen at the Clinic, the wound show-ed little evidence of 
healing, even though the fistula apparently had been dealt with adequately. The 
discomfort caused by this wound had added immeasurably to the patient’s disability. 

STRICTURE 

In the presence of chronic ulcerative colitis, the diameter of the anus 
appears to be altered differently among various patients. It will be dis- 
covered that the anus of some patients, when they are placed in the in- 
verted position for sigmoidoseopie examination, appears to be patulous 
and of greater diameter than is normal. More frequently, however, anal 
contracture and actual formation of anorectal sti-icture will be disclosed 
by digital examination of the anus. The latter alteration is the result 
of one or more factors, such as irritation in the presence of infection, 
lack of the dilatation wdiich is accomplished during the evacuation of a 
normal stool, and invasion of the anal and perianal tissues by infective 
bacteria, either of these tissues alone or in tissues contiguous to a similar 
invasion of the adjacent rectal ivall. 

The tivo factors mentioned first may cause a condition which, conserva- 
tively, might be called merely “anal contracture,” but actual invasion 
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reaction appears to be minimal as it affects those patients whose chronic 
ulcerative colitis is most severe, and inversely, the reaction frequently is 
more marked among those patients whose colitis is mild. The primary or 
internal opening occurs as usual in the crypts of Jlorgagni, but it is often 
0.5 to 1 cm. in diameter and the mucosal margm of such an opening, in- 
stead of being attached to' the under-lying tissues by scarring which re- 
sults from the inflammatory process, appears as a loose, freely movable, 
irregular margin. 

The destruction of tissue caused by the formation of the abscess often 
is extreme ; especially is this true of the destructioir of subcutaneous fat 
in those abscesses wlrich invade portions beyond the perianal tissues. The 
abscesses occurring in the presence of chronic ulcerative colitis tend to 
vary from the more eonmion type in their maimer of progress ; they will 
involve, frequently, several of the potential perianal spaces and almost 
as frequently progress simultaneously proximally and distally from the 
primary opening. 

The incontinence of these patients is the frequent, ultimate result of 
tardily begun or inadequately completed natural protective measures, 
such as fibrosis and scarring. This result, while wliolly undesirable, is 
often unavoidable because of the destxmction of the involved portion of 
the external anal sphincter muscle or marked deformity of tiie anus, or a 
combination of both. 

A patient afflicted with chronic ulcerative colitis and also suffering 
from anal incontinence is often relegated to the life of an invalid. It 
would seem, therefore, that if conservative measures can circumvent such 
a disaster they are extenuatingly Justifiable. To the patient who has 
chronic ulcerative colitis, the presence of a fistula is a small price to pay 
if anal continence is thus insured. 


ANAL INCONTINENCE 


Anal incontinence afflicted 12 patients (1.4 per cent of tiie entire 
"roup), all of whom had been submitted to fistulectomies elsewhere. 
Some decree of anal incompetence is not uncommon among patients who 
become debilitated because of chronic ulcerative colitis. Undoubtedly, 
however, most patients would tolerate the inconvonienoc and discomfort 
of a fistiila rather than sacrifice anal control as the price for the cure of 

the fistula. 

The following abstracted reports ot eases are lu’esented to emphasize 
several of the unusual features of this disease; (ll the risk attemlant 
nnon any surgical manipulation ; and (2) the unusual re.spon.se of the in- 
volved tissues, causing remarkably prolonged eonvaleseemv and healing. 


UKFOKT 01' CASES 


C-VSE 1. — A 
cause of recurring 
cramps thut tml pors 
ami pale, ti'o only s‘i 


Cll years oW, eamu to the Mayo Ctiiiie la Novemher, 10, M, l,,,- 
episojles of blooily diarrhea, Iom iu Keif'll!, nml ubdominal 
Uted for two years. Aside from the f.'iet that ii,. uas eiaaeiated 
'nilicanl ohservatious were tho.-e telerahle ti, tlie laryc iatesliu,.. 



SMITH AND JACKMAN: CHRONIC ULCERATIVE COLITIS 


71 


Proctoscopic examinatiou demonstrated chronic ulcerative colitis of activity 3 on 
the basis of 1 to 4. The lumen of the bowel was contracted about one-fourth. Koent- 
genologic studies of the colon disclosed that the entire colon was involved, with 
considerable narrowing and deformity. 

On the ninth day after admission to the hospital, his temperature, which had 
varied from 9S.6 to 99.8° P. (37 to 37.6“ C.), increased to 103° P. (39.4° C.). At 
about the same time he complained of discomfort in the region of the right ischio- 
anal fossa. The following day this region became tender, reddened, swollen, and 
indurated. Hot, moist packs were applied locally and general measures were in- 
stituted to relieve the pain. 

On the si-vth day following development of the abscess, definite fluctuation was 
noted. The external wall of the abscess was incised without anesthesia, and a 
stab wound was made into the cavity of the abscess. Several ounces of pus exuded. 
In spite of the fact that no attempt was made to enlarge the incision and the 
fact that it was felt that trauma had been limited to a minimum in providing 
drainage, the temperature of the patient increased promptly to 106° P. (41.1° C.) 
and evidence of severe toxemia persisted for the ensuing twenty-four hours, at which 
time the temperature returned to norma). Because of this patient’s untoward 
reaction to a minimal surgical procedure, no attempt was made to repair the fistula. 

C.tSE 2. — A woman, 28 years old, registered at the Mayo Clinic on March 17, 1938, 
because of an unhealed surgical wound that had followed an operation performed 
nine months previously for a fistula. For three years prior to coming to the Clinic 
she had had episodes of bloody diarrhea, with from six to fourteen passages of 
stools dailj'. Shortly after the onset of diarrhea, an abscess had developed on the 
left side of the anus; it had ruptured spontaneously and had continued to drain 
until the time of the fistulectomy. 

On proctoscopic examination, the mucous membrane of the rectum appeared to be 
glazed, granular, and bled readily under trauma. Activity of the disease was 
graded 1 on the basis of 1 to 4. Posterior to, and extending into, the anal canal was 
a large, unhealed wound (4 cm, by 8 cm. in extent) ; the margins of this wound 
were smooth and its base was covered with abnormally excessive granulation tissue. 
In spite of the fact that nine months had elapsed from the time of tlie fistulectomy 
until the time she was seen at the Clinic, the wound showed little ewdence of 
healing, even though the fistula apparently had been dealt with adequately. The 
discomfort caused bj' this wound had added immeasurably to the patient ’s disability. 


STRICTURE 

In the presence of chronic ulcerative colitis, the diameter of the anus 
appears to be altered differently among various patients. It will be dis- 
covered that the anus of some patients, when they are placed in the in- 
verted position for sigmoidoseopic examination, appears to be patulous 
and of greater diameter than is normal. More frequentlj^ however, anal 
contracture and actual formation of anorectal stricture ivill be disclosed 
by digital examination of the anus. The latter alteration is the result 
of one or more factors, such as indtation in the presence of infection, 
lack of the dilatation which is accomplished during the evacuation of a 
normal stool, and invasion of the anal and perianal tissues by infective 
bacteria, either of these tissues alone or in tissues contiguous to a similar 
invasion of the adjacent rectal wall. 

The two factors mentioned first may cause a condition which, conserva- 
tively, might be called merely “anal contracture,’’ but actual invasion 
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of the anal and perianal tissues by infective bnctPi-io n i 
real anal or anorectal stricture. ^ ^ produces a 

In the presence of chronic ulcerative colitis strictm.,! rv> 
portion of the ..ecto, oigmoid, or oolon ww5. MiX^dir’’ 
Considering this fact and considerino- also <iisease. 

dentate margin to injury and hiS, S ft 

Sir aceonipanimentrrSs 

m 000 . otndied Anoroo^t;:- S'fs'riet’o^.iTdM 

male P^ients and 36 (9.4 per cent) of 380 female patients. 

As afflicting most of the patients the strioinvn j 

anus but also the adjacent portion of the rectum. ^^ 1 !^ Se SdeS 
observed required surgical treatment either locally or proxi^nally such 
as Ileostomy, because of obstruction or other symptoms or 

ANAL ULCER 

Twenty-seven (3.1 per cent) of the patients studied in this o^ronn Inrl 
and ulcers. This incidence is not great, but it does provide a problLi of 
sufficient magnitude to justify special consideration. These nice s arc 
i^uaUy panifiil, cause pronounced anal spasm, and are not infreouendv 
tlie site from whieli the constant secretion of serum and pus adds to the 
patient s discomfort, because of the cutaneous irritation tims initiated 
and aggravated. Some patients so afflicted will complain also of inam 
tmenee, which results from the gross deformity of the anus or from the 
patient’s fear of contracting the sphincter sufficiently because of the nain 
such action would cause. ^ 

The ulcers vary considerably in size, conformation, location and -ross 
appearance. They may be solitary or multiple, isolated or’ confluent 
Usually, their margins are rather ragged in appearance and overhan- the 
base of the ulcer. The base of the ulcer frequently displays little'’ vi 
denee of normal healing processes; the nicer aiipcars to be irre"-ular not 
infrequently covered ivith a pseudomembrane, bleeds upon tiie^slin-htest 
provocation, and on palpation little Hrmiie.ss, owing to fibrosis or searri 
can be detected. Granulation tissue, if present, may be e.\ces.siv> • 7 ■ 

abnormally friable. 

In such cases, it is advisable to treat anal ulcers paliiativcly avoiding 
all surgical measures as much as pos.sible. {‘leansing of ii,p 
warm solutions, such as witch liazel (Ilamameiis), ami applvin" 
irritating antiseptics, such as an aqueous solution of niefajilion irsinllv 
will assist materially. ’ ‘ • 

In addition to these measures, application of hot, uct n-ira-c < <t 

- , T . 1 - I ■ . I ‘H K.s lo tJie anus 

and also one ot the medicaments which in an oinlnieiit or water-.soh 1 1 

jelly will produce surface anesthesia, usually will alfi.viate .souk* T^f "tJio 

patient's discomfort. As a rule, however, such agents eannot he applied 
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witli sufficient frequency to insure the patient’s constant comfort. The 
amount of infection present and the patient’s lowered resistance to infec- 
tion would seem to preclude the injection of any anesthestic-bearing oily 
solution into the perianal tissues to overcome pain. 

Oddly, when such ulcers as these have healed, the anus may contain, 
in addition to the deformity, strips of skin bridging the depressed scars, 
patently the result of the ulceration. These bridges of skin apparently re- 
sult from the remnants of sldn lining the anal canal under which the 
ulcers have burrowed. The subsequent healing of the base of such an 
ulcer as evidenced by the formation of granulation tissue and epitheliza- 
tion usually will cause the bridging remnant of skin to assume marked 
prominence, resulting in the unusual appearance mentioned. 

ANAL FISSURE 

Typical posterior or anterior anal fissures occurred among 24 patients 
(2.8 per cent) in the group of 871 studied. Fissures such as these are 
especially painful during the acute phase of chronic ulcerative colitis be- 
cause of the trauma produced by the forceful expulsion of undigested 
food particles at defecation, but during the less active phase, when the 
stools are soft in consistency rather than liquid and are fewer in number, 
these fissures may cause little discomfort. 

Surgical intervention performed in the attempt to eradicate the fissure 
seems inadvisable, especially when the primary disease is active. The 
topical application of such anesthesia-producing chemicals as metyeaine, 
ethyl aminobenzoate, and similar agents and the application of heat 
locally by means of hot, wet paelvs usually will overcome severe discom- 
fort. If surgical intervention is unavoidable, only minimal procedures 
should be attempted. 

Superficial abrasions also frequently occur in the presence of chronic 
ulcerative colitis, and they deserve more serious consideration than do 
those observed in patients who are normal otherwise. Measures under- 
taken to insure local cleanliness, such as gentle bathing of the part with 
mild soap and water after each evacuation, assist materially in the 
prompt healing of such lesions as these. 

HEMORRHOIDS 

Hemorrhoids cannot be considered as complications of chronic ulcera- 
tive colitis in the same sense as the other lesions previously mentioned. 
Their presence, however, may add appreciably to the discomfort of the 
patient and may also increase the susceptibility of the anorectal tissues 
to infection. In our study of 871 cases, hemorrhoidal tissue was observed 
about as frequently as it would be in examining patients not afflicted 
with organic disease of the colon. 

Thirty-two patients (3.7 per cent of the entire group of 871) stated 
that the symptoms of chronic ulcerative colitis were first noticed after 
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to..,., .ot di. .le ~ 

pionoimeed, but the resulting wounds healed very slowly. 

Twenty-one patients, in addition to the 32 nrevionslv ^ i 

had a hemorrhoideetomy performed elsewhere after the syraptlms'of 
chrome ulcerative colitis had been observed for one or more 4irStudy 
of the cases represented by these patients emphasizes tlie need of si-- 
moidoseopic examination prior to the initiation of any rectal sui-ieal 
reatment; such examination also will indicate the advisability of avoid- 
ing optional surgical procedures in the presence of chronic ulcerlth^ 
colitis. The following abstracted history has been cliZ htause it 
illustrates the facts mentioned. 

Case 3.— In March, 193S, a man, o4 years old, registered at the Mavo Clinic be- 
cause of uncontrollable diarrhea and bloody discharges of three years’ duration. Zo 
and onejalf years prwr to con.ing to the Clinic, he had coLlted his phvsidan 
because for a period of six months he had noticed the passage of blood affer boivel 
movements. During that period he was having one formed stool a day. Hemor- 
ihoidectomy was performed, the operation requiring him to remain in the hospital 
for three weeks. It required three months for the incision to heal He continued 
to pass blood after healing was complete and began to pass from two to live stools 
daily, with blood. This condition had remained about the same until ho was en- 
countered at the Mayo Clmic. Proctoscopic examination demonstrated a scarred 
contracted anal canal, above which the mucosa was slightly granular; it bled Uadi! v 
under slight trauma. Tiie disease was active, 1 on the basis of 1 to -t There was ' 
contraction of the lumen of the bowel. Retrograde filling of the colon with onaoue 
substance disclosed involvement of the left half of the colon. * ' * 


SU.UAIARY .tXD COXCLUSIO.XS 


1. Anal abscess oi- fistula is one of the most common complieatioiis of 
elironic ulcerative colitis. It afiiicted 73 of 871 (S.4 per cent) consecutive 
patients whose records were studied. This eoiiditioii ranked third amoiu' 
the complications, ]iolyposis and stricture occurring more frequentlv in 
the order named. 

2. Indications for surgical interference in the trcatmetif of anal eon 
ditions complicating or coexisting with chronic ulcerative colitis slionid 
be limited to emergencies, such as flic formation of aiiscc.ss. 

3. Incision and drainage of absecsse.s should be carried out with 
minimum of trauma. 

4. The importance of careful proetoscoi»ic examination is imipliasized 
Thirty-two patients (3.7 per cent) had a hemorrhoideetomy duriiV-'the 
insidious initial stages of chronic ulcerative colitis. An additional •)] 
patients had an operation for hemorrhoids during the active course of 
the disease. 


5. Stricture in the anorectal region occurred among 78 imtients (0 i,(>r 
at). For none of the patient-s wa.s it necc.ssary to d,, surgical inter- 
ation. 



THE VASOCONSTRICTOR ACTION OP EPINEPHRINE ON THE 
DIGITAL ARTERIOLES OP MAN BBPORB AND 
AFTER SYMPATHECTOMY 

Thomas J. Patherree, M.D.,* Alfred W. Adson, il.D., and 
Edgar V. Allen, M.D., Rochester, Minn. 

(From the Mayo Foundation and the Section on Neurologic Surgery and the Division 
of Medicine of the Mayo Clinic) 

T he Meltzers’^®> studies in 1903, tlie work of Elliott" in 1905, 
and subsequent investigations have shoAvn conclusively that inter- 
ruption of sympathetic nerves suiiplying smooth muscles of animals 
increases the contraction effect of epinephrine on the smooth muscles 
which have been deneri'ated.-’ Esplanations 

of this physiologic phenomenon are theoretical and not pertinent to 
this presentation.-*' Experimental studies on animals indicate 

that section of sympathetic nerve fibers distal to the sympathetic 
ganglia (postganglionic section) increases the contraction effect of 
epinephrine on smooth muscle more than section of sympathetic fibers 
proximal to the sympathetic ganglia (preganglionic section) does, 
although both procedures increase the sensitivity of smooth muscle 
to epinephrine.^’ Ascroft’s studies on the monkey indicated 
that postganglionic section increased the sensitivity of the smooth 
muscle of peripheral blood vessels to epinephrine about ten times; 
whereas, preganglionic section increased it only about three times. 

It has been common observation that operation (lumbar ganglionec- 
tomy which is essentially preganglionic sympathectomy) for Ray- 
naud’s disease of the lower extremities unifoi’mly results in cure; 
whereas, operation (eervieothoraeie ganglionectomy, which is es- 
sentially postganglionic sympathectomy) for Raynaud’s disease of the 
upper extremities produces less satisfactory results. Freeman, Smith- 
wick, and 'White, by using a decrease in the temperature of the skin 
of the digits of man as a manifestation of sensitivity of arteriolar 
smooth muscle,^” concluded that postganglionic denervation increased 
the sensitivity of the arterioles to epinephrine injected intravenously 
or liberated in the blood from the suprarenal glands as a result of 
hypoglycemia induced by injecting insulin." Preganglionic section 
of sympathetic nerves seemed to increase the constrictor response of 
smooth muscle to epinejihrine considerably less than did ganglionec- 
tomy.® Danielopolu and his associates® had investigated this problem 
previously, by using the plethysmograph, and had found that after 

•Fellow in Weilicino, the llnyo Foundation. Now residing in Soap Lake. %V;ish. 
ncceivcd tor publication, June 22. 1939. 
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left eemcotlioracic ganglionectomy (postganglionic section) forepilepsv 
intravenous injection of epinephrine caused vasoconstriction of a 
greater degree in the skin of the left fingers than in the skin of the 
light fingers. Six years later^* they reported that unilateral lumbar 
ganghonectomy (preganglionic section) performed on animals and on 
man caused intravenously injected epinephrine to provoke greater 
vasoconstriction in the denervated extremities than in the normally 
innervated extremities. In 1936, Smithwick=‘> suggested an operation 
much the same as that described the year previously by Telford^* 
fay means of which preganglionic sympathectomy of the upper ex- 
tremities was performed, thus simulating, anatomically, sympathec- 
tomy for the lower extremities. Smith wick’s operation was devised 
to prevent the greatly increased sensitivity of digital arterioles to 
epinephrine which he believed was a major cause for failures following 
ganglionectomy (postganglionic section) for Raynaud’s disease of 
the hands.i His reports indicated that the results have supported his 
logic. The operation described by him has in his opinion prevented, 
for the most part, the failures which frequently followed ganglionec- 
toniy for Raynaud’s disease of the hands. 

In a previous report, two of us (Fatherree and Allen) stressed the 
shortcomings of the method of determining sensitivity of smooth mus- 
cle to intravenous injection of epineplirine by determining decreases 
in temperature of the skin. It was observed that there were marked 
differences in the response of the skin temperature of the different 
digits of the same extremities on different occasions and in the re- 
sponse of the temperature of the skin of the same digits on different 
occasions as a result of injecting a dilute solution of epinephrine into 
the blood of patients with normally innervated extremities. This ob- 
servation tended to indicate that the method of study was unreliable 
because of marked differences in responses under apparently identical 
circumstances. However, subsequent studies indicated that the dif- 
ferences mentioned are much less after sympathectomy than thev arc 
before; therefore, the method of study seems more reliable when de- 
nervated extremities are being investigated than when normally in- 
nervated extremities are studied. Nevcrthele.ss. if reliable "con- 
clusions are to be made by this means of study, the results should he 
definite and consistent. Two of us (Fatherree and Alien! found also 
that the digital arterioles of patients with Raynaud’s disease were 
not necessarily more sensitive to epinephrine than were the dimtal 
arterioles of patients who did not have Raynaud’s disease. It wa.s 
found that .some j)atients with marked decreases in skin temperature 
following intravenous injection of epinephrine, which indicated marked 
sensitivity of arteriolar .smooth nuisele. did not have Raynaud’s di.s. 
ease. We felt that our ob.servations east considerable doubt on the 
conclusions of other investigators that failure of gangiio„ectomv to 
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relieve Eaynaiid’s disease of tke hands was due to increased sensitivity 
of digital arterioles to epinephrine, which was induced by ganglionec- 
tomy. 

The present report, which is concerned with a continuation of the 
study iirevionsly reported by two of ns (Fatherree and Allen), deals 
with investigations carried ont to determine the constrictor effect, 
determined by changes in skin temperature, of intravenous injection 
of epinephrine before and after sympathectomy. The method is es- 
sentially the same as that reported previously by two of us (Fatherree 
and Allen), who used the electric thermometer described by Sheard. 
Intra-arterial injections were performed after local anesthetization, 
and the same precautions of study were observed as when studies 
were conducted to determine sensitivity to intravenous injection of 
epinephrine. The degree of completeness of sympathectomy was de- 
termined by the sweating test described by Roth, which is based on 
the observation that, when complete sympathetic denervation has been 
performed, sweating cannot be induced refiexly. If sweating can be 
induced reflexly following operation, the sympathectomy is considered 
incomplete. 

COMMENT ON THE SYMPATHETIC FIBERS CUT BY THE VARIOUS OPERATIONS 

In the dog vasoconstrictor nerve fibers to the forepaw arise from 
the fourth to the tenth thoracic segments inclusive. Occasionally such 
fibers may arise from the third thoracic segment.-^ In the cat pre- 
ganglionic fibers may also arise from the first thoracic segment to sup- 
ply the forelimb.^- Apparently in man the vasoconstrictor fibers of 
the hands arise from the second to the sixth or seventh thoracic seg- 
ments respectively It is possible that some preganglionic fibers arise 
from the first thoracic nerve, but, if present, they are probably in- 
significant, since operations which do not disturb sympathetic nerves 
from the first thoracic segment may completely denervate the hand, a re- 
sult indicated by absence of reflex sweating.^®' 

The important point, however, with regard to the question of 
whether the preganglionic or the postganglionic fibers, or both, are 
being cut by an operative procedure is the situation of the ganglia 
in which the sjmapses between the preganglionic and postganglionic 
fibers are made. Langley^'* stated that in the eat these synapses are 
in the stellate ganglion solely. In man it is more difficult to speak 
with certainty of the situation of the synaptic junctions of the sympa- 
thetic nerves which supply the upper extremity. However, it would 
appear likely that synapses are made in the middle cervical ganglion 
ns ivell as the stellate ganglion, since the former ganglion usually is 
connected through gray rami Avith the fifth and sixth cervical nerves 
and, in some instances, also with the fourth and seventh cervical 
nerves.^’- “ This probability is borne out by the finding of Foerster 
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left eervicotlioracic gauglioiiectomy (postganglionic section) for epilepsy 
intravenous injection of e])inephrine caused vasoconstriction of a 
-reater degree in the skin of the left fingers than in the slan of the 
ri"ht fingers. Six years later'® they reported that unilateral lumbar 
ganglioneetomy (preganglionic section) performed on animals and on 
man caused intravenously injected epinephrine to provoke gie 
vasoconstriction in the denervated extremities than in the 
innervated extremities. In 1936, Smithwick- suggested an opeiaUmi 
much the same as that described the year previously by Telfoid 
by means of which preganglionic sympathectomy of the «PP^- 
tmiiities was performed, thus simulating, anatomically, sympathec- 
rv for the lower extremities. Smithwick’s operation was devised 
to Tvrevent the "reatly increased sensitivity of digital arterioles^ 
epinephrine which lie believed was a major cause for failures following 
r.an^Uonectomy (postganglionic section) for Raynaud s disease 
the hands' His reports indicated that the results have supported his 
lo«ic The operation described by him has ni Ins opinion preveiite , 
for the most part, the failures which frequently followed ganglionee- 
tomv for Raynaud’s disease of the hands. 

T T^revious report, two of us (Patherree and Allen) stressed the 
1 ^^eomin"S of thl method of determining sensitivity of smooth mus- 

fnrp of the skin. It was observed that there were marked 
in temperature of the skin temperature of the different 

differences 1 extremities on different occasions and in the re- 

thVtemperature of the skin of the same digits on different 
sponse ot tl iniectiii"- a dilute solution of epinephrine into 

occasions as a innervated extremities. This oh- 

the blood of P^^®^ indicate that tiie method of study was unreliable 
servation ten e in responses under apparently identical 

because of m. '■ subsequent studies indicated that the dif- 

eircumstances.^ jegs after sympathectomy than they are 

ferenees mentione a ggems more reliable when de- 

before; theretore, investigated than when normally in- 
nervated extremi le sti^died. Nevertheless, if reliable con- 

nervated this means of study, the results should he 

elusions are to be ma (Fatherree and Allen) found also 

definite and 1 of patients with Raynaud’s disease were 

that the digital ar e epinephrine than were the digital 

not necessarily moie Raynaud’s disease. It was 

arterioles of . .^^itp marked decreases in skin temperature 

found that some pat of epinephrine, wliieh indicated marked 

following someth muscle, did not have Raynaud’s clis- 

sensitivity of observations cast considerable doubt on the 

ease, felt that that failure of ganglioneetomy to 

conclusions of otne 
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The hiiidlimb of the dog is supplied with vasomotor nerves by the 
eleventh thoracic to the second lumbar nerves inclusive and, to a less 
extent, by the third lumbar nerve, according to the investigation of 
Bradford and Bayliss, originally presented by Langley.-* In man the 
vasomotor fibers appear to arise from the ninth thoracic to the third 
lumbar segments inclusive.** As in the upper extremities, however, 
the important point relative to whether preganglionic or postgangli- 
onic fibers are cut is the situation of the ganglia in which the synapses 
between the preganglionic and postganglionic fibers are made. In the 
cat the sympathetic nerve fibers to the hindleg make their synapses 
in the sixth and seventh lumbar and the first sacral ganglia, and a 
few perhaps in the second sacral ganglion.-* In man it is probable, in 
the light of Langley ’s findings-®- -* relative to the distribution of post- 
ganglionic fibers to the spinal nerves, that the synapses of the sympa- 
thetic nerve fibers to the feet are situated, for the most part, in the 
ganglia which correspond to the spinal nerves which form the sciatic 
nerve ; namely, the fourth lumbar to the third sacral ganglia inclusive. 
AVhen lumbar sympathectomy is performed, only preganglionic fibers 
are cut unless the fourth lumbar ganglion is removed, under which 
circumstance some postganglionic fibers may be excised. 

In view of the definite and considerable diiference in vasomotor 
reactions of the upper and lower extremities, as they concern both 
vasodilation and vasoconstriction,®- *®- it is probably not safe to 
compare vasoconstrictor effects of epinephrine in an upper extremity 
which has been sympathectomized by postganglionic section with 
vasoconstrictor effects in a lower extremity which has been sympathec- 
tomized by preganglionic section, and expect to draw reliable conclu- 
sions with regard to the relative constrictor effects of epinephrine on 
vessels which have been sympathectomized by postganglionic and pre- 
ganglionic section respectively. 

THE CONSTRICTOR EFFECT OP EPINEPHRINE ON DIGITAL imSSELS WHICH HAVE 
BEEN SYMPATHECTOMIZED BY SECTION OF A PERIPHERAL NERVE 

We studied one patient who had undergone complete section of the 
median nerve at the wrist nine months previously. In the regions 
corresponding to the sensory distribution of the median nerve, tactile, 
pain, and thermal sensations -were entirely lost and also motor power 
of the muscles of the hand supplied by this nerve was lost. There was 
no sweating in response to heating the entire body in the regions 
depicted in Fig. 1. Sweating was normal in the other hand. The 
vasoconstrictor effect of epinephrine was distinctly greater in the sec- 
ond finger, which was anesthetic and anhidrotic, than in the normally 
innervated fingers of the same hand and of the opposite hand. Dale 
and Richards, and Aseroft previously had noted inereased vasocon- 
strictor effects of epinephrine in the feet of animals following section 
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that stimulation o£ Iho tuukllo cm'vk .1 sansliou 
strictioii ill the iippei- extremity o£ the cotTcspoiulmg side. « 
unlikely that the sympathetic libers which supply the upper extieuu y 
“ It make synapses in s«ns«a otker than the middle eerv.eal, the 

stellate, and the second thoracic. 

In the treatment of vasospastic conditions of the upper «^tremi >, 
currently two main types of operations are practiced; * 

rervicotLracic ganglionectomy of Adson and the thoracic sympathe - 
tom^wMch was lir^t reported by Telford - and later by Smithwick 
and still later by Telford again.^“ Cervicothoracic ganglionectomj 
colistf esfenU^ in removal of the stellate and second thoracic 
..aii^lia with the intervening trunk. This operation, therefoie ae 
co milished postganglionic section of all those sympathetic nen e , 
svnapses of which are in either the stellate or second thoracic g. 
ilia However the operation accomplishes preganglionic section 
" ; .kinmtheUc nerves to the upper extremity which pass upwaial 

ihroii-h stellate or second thoracic ganglia to synapse in the middle 
thiough stem it appear likely that cervico- 

!mi“lionectomy accomplishes partially a postganglionic sec- 
thoracic gan^ section of the sympathetic nerves 

that nost^anglioiiic section is predominantly accomplished. 

m I thoracic type of sympathectomy, as recommended by Tel- 
f ^ 3s. 30 consists ^u section of the thoracic sympathetic chain below 
j *.1 . r-ln o-ino-lion and division of the rami which enter the 

^^atlietic^chain from the second and third thoracic nerves. Most 
sympat accomplishes preganglionic section predom- 

• aSlv since I is improbable that any considerable number of sympa- 
fill's -ohm- to the upper extremity make their synapses m the 
thetic fibers „ o ^ thoracic sympathectomy recommended 

second thoracic of the thoracic sjmipathetic trunk 

by Smithwmk ganglion, and section of both the anterior and 

below the thud ggcond and third intercostal nerves within the 

posterior roots o ^ Theoretically, this operation should result 

intervertebral exclusively, since the gray rami of 

"" “ ” 

operation. ^ investigations eoncerning the effect 

In presenting the le arterioles of the upper extremities he- 

of epinephrine on ' " ‘ therefore, we shall consider that the 

fore and after have undergone eervicotlioracic gan- 

digital vessels ot pe to denervation (postganglionic sec- 

,Tlionectomy have deen j .^vho have undergone opera- 

ii„u) »-i “f "■•.t— . "w 

tion of the type "’f " ^^tralization (pre, 


tion 

have 


of the type "‘"f .„ntralization (preganglionic section), 
been subjected to decent 
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of the peripheral nerves. However, we cannot find a reijort of this 
observation having been made previously on man. 

THE CONSTRICTOR EFFECT OF EPINEPHRINE ON THE VESSELS SUPPLYING THE 
FINGERS, BEFORE AND ^IFTER CERVICOTHORACIC GANGLIONECTOJIY 

(postganglionic section) 

We studied the vasoconstrictor effect of epinephrine, administered 
intravenously, on the digital vessels of five patients before and after 
cervieothoracic gangiioneetomy performed according to the technique 
of Adson. Our results show that epinephrine produced greater vaso- 
consti'iction of the digital vessels of fingers after this type of sympa- 
thectomy than it did before the operation was performed (Fig. 2, 
and Table I). The average decrease in cutaneous temperature in all 
cases before operation was 1.6° C. and after operation it was 3.7° 0. 
Thus, the magnitude of the decrease in cutaneous temperature after 
operation was twice that before operation. Sympathectomy appeared 
complete in all eases except Case 4, which was the only one in which 
sweating of hands could be induced. In this case mild sweating af- 
fected only the volar surfaces of the right third finger and of both 
wrists. From these studies it would appear that section of the post- 
ganglionic components of the sympathetic nex'ves to the blood vessels 
of the upper extremity of man does not produce nearly so great an 
increase in the sensitivity of the smooth muscle of the vessels to 
epinephrine as this procedure produces in monkeys.® 

THE CONSTRICTOR EFFECT OF EPINEPHRINE ON THE VESSELS SUPPLYING THE 
FINGERS, BEFORE AND AFTER THORACIC SYMP.ITHECTOMY 
(preganglionic section) 

Eight eases were studied, six by injecting epinephrine intravenously 
(Pig. 3 and Table II) , and two by the intra-arterial injection of epineph- 
rine. Sympathectomy appeared complete in all but Case 7, which was 
the only one in which sweating could be induced, and even in this case 
it could be induced only on the inner aspects of the right arm and fore- 
arm, the volar surface of the left forearm, and the left thenar eminence. 
In Case 6 (Table II) the procedure was bilateral section of the trunlt 
below the third thoracic ganglion, bilateral resection of a proximal seg- 
ment of the second and third intercostal nerves, and bilateral ramisec- 
tomy of the second thoracic ganglion. The procedure to which the pa- 
tients in Cases 7 and 8 ivere subjected included bilateral section of the 
trunk below the third thoracic ganglion and bilateral ramisectomy of 
the second and third thoracic ganglia. In Case 9 the procedure included 
bilateral section of the thoracic trunk below the third thoracic ganglion, 
section of the rami of the second and third thoracic nerves on the right, 
and section of the second and third intercostal nerves on the left. In 
Case 10 the procedure included bilateral anterior rhizotomy of the 
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second and third thoracic nerves, bilateral division of the trunk below 
the third thoracic ganglion, and bilateral section of the rami of the second 
and third thoracic nerves. Bilateral section of the rami of the second and 
third thoracic nerves was the procedure employed in Case 11. Hence, 
in all instances the section was predominantlj'' or entirely preganglionic. 
In every instance in which epinephrine was injected intravenously, 
greater vasoconstriction was produced in the fingers after preganglionic 
section of the sympathetic fibers by thoracic sympathectomy than before 
the operation was performed. The average decrease in cutaneous tem- 
peratures before operation was 2.6° C. and after operation it was 4.6° C. 



— ■ Before preganglionic sympathectomy 
o. — days after prej^an^lionic sympathectomy 

Pig. 3. — Effect of Intravenous injection of epinephrine on the temperature of the 
SKm of the third finger of the left hand before and after thoracic sympathectomy 
(preganglionic section). 

Thus, the magnitude of the decrease in cutaneous temperature after 
operation was approximately twice that before operation. In the two 
cases in which epinephrine was injected intra-arterially, the operative 
procedures were similar; they included bilateral division of the main 
sympathetic trunk below the third thoracic ganglion and bilateral di- 
vision of the rami of the second and third thoracic ganglia. In one of 
these two cases the vasoconstrictor effect was slightly greater and more 
persistent fourteen days after operation than it was before, and in the 
other case the vasoconstrictor effect was slightly greater before op- 
eration. 

We have pointed out before that the method of study which we used 
was not an exact quantitative one. Although the vasoconstrictor effect 
produced by epinephrine, as indicated by the decrease in cutaneous 
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temperature, was increased by botb operations, postganglionic section 
did not increase the magnitude of the vasomotor response to the intra- 
venous injection of epinephrine more than preganglionic section did. 
We do not interpret these results as an indication that there is no dif- 
ference in the magnitude of the vasoconstrictor effect of epinephrine 
following preganglionic and postganglionic section, but the results sug- 
gest that this is true. Certainly, if such a difference exists in man, it 
is small, much less obvious than it is in the monkey,^ and probably of 
little clinical significance. Simmons and Sheehan recently have studied 
two patients who had undergone preganglionic section of the sym- 
pathetic nerves of one upper extremity and postganglionic section of the 
other upper extremity. They found that, when epinephrine Avas ad- 
ministered intravenously, the decrease in cutaneous temperature was 
greater on the side of the postganglionic section. They pointed out, 
however, that the difference was not very great. 

THE CONSTRICTOR EFFECT OF EPINEPHRINE ON THE VESSELS SUPPLYING THE 
TOES, BEFORE AND AFTER LUMBAR SYAIP.ATHEGTOMY 
(PREGANGLIONIC SECTION) 

Studies such as ive are about to report have apparently not been made 
previously, although Danielopolu and his associates^® found that, after 
unilateral lumbar sjmipathectomy, sensitivity to intravenous injection 
of epinephrine was greater on the sympathectomized side than it was 
on the normally innervated side. 

Fom’ patients were subjected to lumbar ganglionectomy according to 
the technique of Adson (Table III) . In all instances sympathectomy ivas 
complete. The average decrease in cutaneous temperature resulting 
from intravenously injected epinephrine ivas greater after operation than 
it was before in only two instances (Cases 12 and 13) and in one of 
these (Case 13) the change was insignificant. 

The effects of intra-arterial injection of epinephrine were studied be- 
fore and after operation in six cases. AU but one of these (Case 1) 
were cases of hypertension. The operation consists of a ganglionic re- 
moval of the first and second lumbar ganglia with a division of the 
trunk between the second and third lumbar ganglia. The postoperative 
studies were carried out from tiventy to fifty-one days folloiving op- 
eration. In no instance could SAveating of the feet or distal parts of 
the legs he demonstrated. In only tAvo cases (Table IV, Cases 20 and 
21) Avas the average decrease in temperature of the skin of the toes 
greater following operation than it Avas before, and in these cases 
the differences Avere not striking. HoAvever, in four of five cases per- 
sistence of the vasoconstrictor action Avas remarkably greater folloAv- 
mg operation than it was before (Table V). An example of this 
greater persistence of vasoconstrictor effect of epinephrine following 
sympathectomy is graphically presented in Pig. 4. These results are 
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ill keeping with those which Elliott^^ obtained in experiments on 
animals. He found that all smooth muscle contracts with greater 
persistence in the presence of epinephrine following sympathectomy 
of preganglionic type. 

The findings obtained from the observations just reported indicate 
that section of the preganglionic components of the sympathetic 
nerves Avhich supply the toes results in no significant increase in 
sensitivity of the vessels Avhen epinephrine is injected intrai'^enously 
or intra-arterially. 



0 10 2.0 ^5 30 35 40 45 50 55 60 

Time in minutes 

* « Before lumbar sympathectomy 

> — .o 19 days after lumbar sympathectomy 

Pig. 4. — Effect of intra-arterial injection of epinephrine on the temperature of the arst 
toe of the right foot before and after lumbar sympathectomy. 

THE COMPARATIVE EFFECT OF INTRAVENOUS INJECTION OF EPINEPHRINE ON 
THE CUTANEOUS TEMPERATURE OP TOES AND FINGERS DENERVATED 
OP SY5IPATHETIC FIBERS 

As stated previously, there has been advanced the hypothesis that 
failure of ganglionectomy (postganglionic section) to cure Raynaud’s 
disease of the hands is due to the great sensitivity of arterioles which 
results from operation to normally circulating epinephrine, Avhile 
routine euve of Raynaud’s disease of the feet is due to the much less 
marked inerease in .sensitivity to epinephrine which results from 
lumbar sympatheetomy (preganglionic section). If this is true, the 
temi)erature of the skin of the fingers of the patients who had under- 
gone postganglionic section for Raynand’s disease of the liamls ought 
to decrease much more than the cutaneous temperature of the toes 
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in keeping with those which Elliott^^ obtained in experiments on 
animals. He found that all smooth nmsele contracts with greater 
persistence in the presence of ejiiiiephrine folloAving- sympathectomy 
of preganglionic type. 

The findings obtained from the obsenmtions just reported indicate 
that section of the preganglionic comiionents of the sympathetic 
nerves which snpiily the toes results in no significant increase in 
sensitivity of the vessels when epinephrine is injected intravenously 
or intra-arterially. 



0 10 ^0 25 30 35 40 45 50 55 60 

TimG in minutes 

* Before lumbar sympathectomy 
o.. — « 19 days after lumbar sympathectomy 

Pig. 1.— Effect o£ intra -arterial injection of epinephrine on the temperature of the fix'st 
toe of the right foot before and after lumbar sympathectomy, 

the cojipaeative effect of intravenous injection of epinephrine on 

THE cutaneous TEMPERATURE OP TOES AND FINGERS DENERVATED 
OF SYMPATHETIC FIBERS 

As stated previously, there has been advanced the hypothesis that 
failure of ganglioneetomy (postganglionic section) to cure Rajniaud’s 
disease of the hands is due to the great sensitivity of arterioles which 
results from operation to normally circulating epinephrine, while 
routine cure of Rajmaud’s disease of the feet is due to the much less 
marked increase in sensitivity to epinephrine which results from 
lumbar sympathectomy (preganglionic section). If this is true, the 
temperature of the skin of the fingers of the patients ndio had nnder- 
mme po.st ganglionic section for Kaynaud’s disease of the hands ought 
to decrease much more than the eutaneons temperature of the toes 






FATHBRREB BT Ah. : ACTION OP EPINEPHRINE 


89 


Table V 


Duration op Decrease in Temperature op the Skin op the Toes Produced by 
Intka-Arteeial Injection op Epinephrine Before and After LumbaPv 

GANOLlONEOrOilY 


case 

1 average durjVtion of decrease in skin temperature, minutes 

BEFORE SYMPATHECTOMY 

FOLLOWING SYMPATHECTOMY 

22 

10 

24 

23 

11 

24 

24 

22 

27 

25 

14 

22 

26 

24 

10 


following preganglionic section for Eaynaud’s disease of the feet, 
when epinephrine is injected intravenously. Two observations by 
Smithwick, Freeman, and White,^^ and White"*^ indicate that this is 
true. 

We injected epinephrine intravenously in three cases in which 
sympathectomy of all four extremities had been performed for 
Raynaud’s disease (Table VI). In two of these cases (Cases 27 and 
28) the upper extremities had been denervated by cervicothoracic 
ganglionectomy and the lower extremities had been denervated by 
lumbar ganglionectomy. In the third case the upper extremities had 
been denervated by preganglionic sympathectomy and the lower ex- 
tremities by lumbar ganglionectomy (Table VI). Sweating tests in- 
dicated that lumbar sympathectomy was complete in all instances. 


Table YI 

Effect op Intravenous Injection op Epinephrine on the Temperature of the 
Skin op the Hands and Eeet Following Sympathectomy 


CASE 

' 

ROOM 

TEMPERA- 

TURE, 

DEGREES 

0. 

INJECTION OP 
EPINEPHRINE 

AVERAGE SKIN 
TEMPERATURE 
BEFORE INJEC- 
TION, DEGREES C. 

AVERAGE DE- 
CREASE IN 
CUTANEOUS 
TESIPERATURE, 
DEGREES C. 

MONTHS 

OPERATIO 

AFTER 
N ON 

RATE, 
C.C. PER 
MINUTE 

TIME 

REQUIRED, 

MINUTES 

FINGERS 

TOES 

FINGERS 

TOES 

FINGERS 

TOES 

2V 

28.0 


17 

31.8 

34.4 

5.3 

3.S 

13 

36 

28 

27.0 

4.2 

35 

33.7 

33.1 

4.9 

2.8 

72 

60 

29 

25.2 

2.7 

30 

32.7 

33.4 

4.9 

4.2 

% 

1 


Sweating tests indicated that sympathectomy was complete in all but 
Case 28 of operation for the relief of Raynaud’s disease of the upper 
extremities. In this case there was slight sweating on the dorsum of 
a hand. In all instances the average decrease in cutaneous temper- 
ature was greater in the fingers than in the toes (including the in- 
stance in which preganglionic section had been done). In Case 27 the 
difference was only 1.5° C. •, in Case 28 the difference was 2.1° G. and 
m Case 29 the difference was negligible. Superficially this would seem 
to indicate that preganglionic section (Case 29) produced effects on 
seiLsitivity more nearly comparable to lumbar ganglionectomy than 
post^iUiglionic section did (Cases 2( and 28), but in reality sensitivity 
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SUKQERY 


ill the fingers was about the same in all instances. For some unknown 
reason sensitivity was greater in the toes in Case 29 than in Cases 27 
and -28. 

The objection might be raised, in the light of the work of Smith- 
wick and his associates,^' as a result of which they concluded that 
the incompletely sympatheetomized extremity does not become hypei- 
sensitive to epinephrine, that reliable conclusions cannot be drawn 
from our observations because there was evidence that eervieothoracic 
-anglionectomy of the upper extremities in some of our cases was 
hicomplete. However, the fingers in all of the cases were completely 
sympatheetomized as was shoivn by sweating tests; furthermore, 
sweating, when induced, was minimal, which indicated almost com- 
plete sympathectomy, 

COStMENT 


Our studies indicate that lumbar ganglionectomy (preganglionic 
section) does not increase sensitivity of the arterioles of toes to epi- 
nenhrine significantly. It impresses us as fallacious, however, to con- 
clude that this is true, because preganglionic and not postganglioiuc 
^lathectomy was performed. It seems much more probable that 
the increased sensitivity which occurs in the fingers but not in the toes 
is due to inherent differences in the vasomotor reactions in the fingers 

m-e<^an-lionic section and postganglionic section of the sympa- 
thSe nm-ves to the hands increase the sensitivity of the digital ar- 
^ ? tn intravenous injection of epinephrine, and in about the same 
term es therefore in direct opposition 

degree. similar studies by Smithwiek and his associates,^' who 

r that pre-anglionic section increased sensitivity of digital ar- 
found the P “ less than did postganglionic section, 

terio es to I, ,hese divergent results. It may he well 

We harm i - P „£ study we employed is relatively crude, 

to emphasize t Smithwiek and his associates. The 

ta, the »me that p.-eganslionie » 0 - 

explanation o effected better clinical results than gangli- 

tion for Raynaud sdiscas^^^^^^^_ operation did not greatly increase 

oueetomy because while the latter did so, seems to us to he 

sensitivity to evidence. Simmons and Sheehan frankly 

based, therefore, on^ lanation of Smithwiek and his associates. Much 
did not accept the exp . x the thesis of Smithwiek and his associates if 
support would cured patients with Raynaud’s disease 

preganglionic in our experience it does not. Lewis"-^ 

of the UPPOV 0^" aiwehan have made similar observations. Since 
and Simmons and ^ ‘ i>s disease of the feet routinely and does 

;y„n3atheetomy cures 

arterioles to epinephrine, and sinee 

n'ot increase sensitiviij 
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both preganglionic section (Suiithwiek^®) and ganglionectomy (Adson) 
do not cure all patients with Raynaud’s disease of the hands and do 
produce increased sensitivity of arterioles to epinephrine, a logical 
conclusion might be that all kinds of sympathectomy fail to cure 
Raynaud’s disease of the hands because they cause increased sensi- 
tivity in that region, while sympathectomy cures Raynaud’s disease 
of the feet because it does not increase the sensitivity of pedal ar- 
terioles to epinephrine. However, there are substantial objections 
to such an idea.^^- In this connection it might be mentioned that 
in our experience vasospastic symptoms never develop in the fingers 
following cervicothoracic ganglionectomy for conditions other than 
vasospastic disease (for instance hyperhidrosis). Yet, if the digital 
vessels were as sensitive to epinephinne as has been implied, one would 
expect this to occur. In fact, we are frankly skeptical that sensitivity 
of arterioles to epinephrine has anything to do with failure to cure 
Raynaud’s disease of the hands routinely by sympathectomy. 

The fact that sympathectomy cures Raynaud’s disease of the feet, 
and fails to do so in some instances of Raynaud’s disease of the hands, 
still puzzles us. If it were because of increased sensitivity to epineph- 
rine, why should some patients with Raynaud’s disease of the hands 
be cured by preganglionic section, whereas some are benefited little or 
none, and why should some be cured by postganglionic section while 
some are benefited little or none? There must be other explanations. 
Some believe that the failure to cure Raynaud’s disease of the hands 
by sympathectomy is due to incomplete operation, yet in such in- 
stances the operation seems as complete, as tested by ability of the 
skin to sweat, as it seems in some instances in which the operation 
produced complete cure. Moreover, as Simmons and Sheehan have 
pointed out, if all patients who have had incomplete operations are 
excluded from consideration, there remain some who reacquire vaso- 
motor disturbances. Also, some patients who seem to have had com- 
plete operations are not cured. Furthermore, there is little correlation 
between clinical results and completeness of operation; an operation 
that almost entirely denervates the hands occasionally fails almost 
completely to alleviate symptoms of Raynaud’s disease. Lewis has 
maintained, for almost ten years, that Raynaud’s phenomena are not 
a manifestation of abnormal vasomotor tone but result from local 
sensitivity of digital arteries to cold. He agreed that sympathectomy 
's an excellent method of treatment in many instances, but he ex- 
pressed the belief that the good results of operation are due to relief 
ot normal vasomotor tone and not to relief of abnormal vasomotor 
tone. Ilia expressed belief is that the central sympathetic nervous 
s.vstem has nothing to do with Raynaud’s disease. However, his 
thesis does not explain cure by sympathectomy of the feet and fail- 
ure of cure in some instances by sympathectomy of the hands. More- 
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INTRODUCTION 


T he withdrawal of eerebrospiual fluid, either bj^ veutricular punc- 
ture or b 3 ' lumbar puncture, and the immediate replacement of the 
fluid bj" air is now a widelj' used method in the neurosurgical arina- 
lueiitarium. For this, we are indebted to the studies and communica- 
tions furnished bj- Dandj-^ in 1918 and 1919. We shall not, however, 
be particularlj’ concerned with its use as a corroborative aid in pa- 
tients who are almost certainly' harboring tumors, but in whom there 
is insufficient clinical evidence to indicate the exact extent of the 
lesion. There are, nevertheless, mauj' conditions in which eucepha- 
lograph.v or ventriculographj’- is of great aid ; first, in establishing the 
diagnosis, and second, in determining whether a major craniotomy is 
necessary or warranted. Such patients come under the general group 
of “brain tumor suspects” and it is our intention to emphasize the im- 
portance of air injections whenever reasonable doubt exists as to the 
diagnosis of patients in this eategorv. Five groups have been selected in 
which air injections of one kind or another are used either to establish 
the proper diagnosis or to indicate or contraindicate the necessit 3 '^ for a 
major operation. These groups are; (1) psychiatric cases, (2) cere- 
bral vascular disease, (3) post-traumatic secpielae, (4) arachnoiditis 
and other inflammatory lesions, and (5) epileps 3 '. Before proceeding 
to a discussion of the groups mentioned, a brief review of the indi- 
cations for these procedures as given b 3 ' other writers will be helpful. 

Indications For and Uses of Encephaloyraphy. — Encephalograph 3 ' is 
a procedure in ivliich a series of properW exposed roentgenograms are 
made of the head in several positions, usualL’ in the erect posture, im- 
mediately after the removal of all the available cerebrospinal fluid 
and its replacement with air by the lumbar route,- 
It is never advisable to use this method in the known presence or 
even in definite suspicion of increased intracranial pressure, the tend- 
ene 3 ' for the cerebellum to be drawn downward through the foramen 
magnum causing pressure upon the medulla and ultimate respiratox'y 
paralysis in such cases being too xvell knoivn to be commented upon.® 


Received for publication. July 10. 1039. 

is scarcely necessary to add that a Queckenstedt test should rarely, if ever, be 
perrorined in tlje course of an ordinary lumbar puncture or in enceplialography as it 
of value only in the diagnosis of intraspinal lesions. 
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The litei’iitiu’c is replete with the use ot this luetliod in innumerable 
neurological and ueurosurgieal conditions. Articles by Pendergrass, - 
B. Myeiy* Adson,‘ Paneoast,^ Gi’ant,® Friedman, " Weehsler and Gross,** 
and Frazier,'-* among others, stress its value in the diagnosis of the 
nature of the essential lesion in cases of epileps}’; intracranial post- 
traumatic conditions; congenital lesions of the brain; birth injuries; 
atrophic, inflammatory, and degenerative affections of the brain; un- 
explained headache; and psychoneurosis. 

Pendergrass- quotes Paneoast and Pay who found 1.2 per cent mor- 
tality in 1,529 cases of encephalography. 

Not all writers on the subject agree that encephalography should 
be used only in those cases which do not have increased intracranial 
pressure. Gardner (quoted by Pendergrass-) pei-forms encephalog- 
raphy in all cases of obscure intracranial lesions, with or without 
demonstrable increased pressure, clinically, except those having sus- 
pected posterior fossa lesions (a clinical differentiation which it is 
often difficult if not impossible to make). We cannot agree with this 
view for the reasons previously stated. 

In summarizing the indications and uses of encephalography, as 


contained heretofore in the literature, most writers on the subject 
ao-ree that its widest field of usefulness is in the differential diagnosis 
of various types of epilepsy, post-traumatic and congenital lesions, 
inflammatory and degenerative affections, and obscure neurological 
disorders in which there is no evidence of increased intracranial pres- 
sure. To this general statement might be added an additional rule em- 
ployed by us, which limits the application of the procedure still fur- 
ther ■ namely, to withhold encephalography if the patient is over 50 
years of age ; ventriculography is probably better in more elderly in- 
dividuals whether increased intracranial pressure is demonstrable clin- 
ically or not, as the latter procedure, even in patients without increased 
intracranial pressure, is associated with considerably less “reaction” 


than is encephalography. 

hidicaiions For and Uses of Fcatr/cH/oprap/fi/.— Ventriculography is 
a procedure in which a series of properly exposed roentgenograms are 
' • 1 of the head in several positions, usually in the horizontal posture, 
mac ^ removal of cerebrospinal fluid directly from the 

ventkdes of the brain and its replacement by air.- 

Ventriculography is the procedure of choice m obscure intracranial 
rt‘ s in'^which there is evidence of increased intracranial pressure 
condi ion haziness or elevation of the optic disks, although 

as shown per cent of mass lesioms of the brain 

1 "'k no elevation of the optic nerve heads at any stage of the 

tlmre is series of enecphalogranis, or even in patients 

disease. ^j.^|inarv iumbar puncture, the great majority of the 

subnuttcG ygg of fiiese procedures occur in pa- 
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tieiits who are harboring a brain tumor or other mass lesion, most of 
whom show some elevation of the disks. Therefore, in any patient in 
whom diagnosis is obscure, be it post-traumatic epilepsy, a probable 
inflammatory lesion, a tumor suspect, etc., if there be any evidence, by 
clinical examination or by ordinary roentgenog-rams of the skull, that 
there is increased intracranial pressure, it is much the safer procedure 
to use ventriculography rather than encephalography. 

Slany writers have previously discussed the use of ventriculography 
in borderline neurosurgical conditions. Among them are De Martel, 
Guillaume, and Paret-Raymond,^® Vincent, David, and Puech,^^ Foer- 
ster,^- Wanke,^^ Dahl-Inerson,^^ Pendergrass,- Riggs, Grant,^“ and 
Frazier and Gardner.^'^ 

Frazier^'' rightly observed that, although more deaths have been at- 
tributed to ventriculography than to encephalography, it is not proper 
to compare the mortality statistics of these two procedures because 
ventriculography is or should be reserved for patients who have in- 
creased intracranial pressure, who are, therefore, greater operative 
risks. He believed that a spinal fluid pressure reading in the horizontal 
position over 260 mm. of water was a contraindication for encephalog- 
raph 3 ^ and an indication for ventiuculography. The writer suggests 
that an even lower reading (175 mm. of water in a relaxed patient 
under local anesthesia in the horizontal position) should be regarded 
as a “top normal” figure, beyond which encephalography is unsafe. 

Pendergrass- quotes GranP® as stating that the mortality from ven- 
triculography as a single opei-ative procedure in 392 eases from vari- 
ous clinics is 8.2 per cent. However, it is only fair to state that 
Grant’s statistics were compiled in 1923, at a time when our present 
knowledge of how and when to do air studies was not well established. 
At that time it was not uncommon to wait several days after a ven- 
triculogram Avhieh indicated a tumor or other mass lesion, before pro- 
ceeding Avith eraniotoniAq a procedure now realized to be highly fatal 
in its tendencies. Pendergrass- also states that Dand.v believes that 
onlj- 40 per cent of brain tumors can be localized bj^ neurological 
examination; AA’hereas, Frazier belicAmd that 60 to 70 per cent could 
be localized Avithout resorting to an air injection. 

In siunmarizing the indications for and uses of A'entriculography as 
contained heretofore in the literature, it is generally agreed that the 
main value of the procedure is in the localization of a tumor or other 
intracranial mass lesion in the presence, usually, of increased intra- 
cranial pressure or to obtain a more exact localization than can be 
made by neurological studies. It cannot be emphasized too often or 
too vigorouslj- that if such air injection indicate a mass lesion, in the 
presence of increased intracranial pressure, further operation for the 
removal of the lesion should be carried out on the same day, if at all 
possible. Even AA'ith this rule in use, the mortality rate of veutricu- 
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The literature is replete with the use of this metliod iii innumerable 
neiirologieal and ueurosurgieal uoiiditions. Artieles bj' Pendergrass, - 
E. Myer,'‘ Adsoii,'* Pnucoast,^ Grant,** Priednian,^ ^S^eehsler and Gross,** 
and Frazier,** among others, stress its value in the diagnosis of the 
nature of the essential lesion in eases of epilepsy; intraeraiiial post- 
traumatic conditions; congenital lesions of the brain; birth injuries; 
atrophic, inflammatory, and degenerative affections of the brain; un- 
explained headache; and psyehoneurosis. 

Pendergrass- quotes Pancoast and Pay who found 1.2 per cent mor- 
tality in 1,529 cases of encephalography. 

Not ail writers on the subject agree that encephalography should 
be used only in those cases which do not have increased intracranial 
pressure. Gardner (quoted by Pendergrass-) performs encephalog- 
raphy in all eases of obscure intracranial lesions, with or without 
demonstrable increased pressure, clinically, except those having sus- 
pected posterior fossa lesions (a clinical differentiation which it is 
often difficult if not impossible to make). We cannot agree with this 
view for the reasons previously stated. 

In summarizing the indications and uses of encephalography, as 
contained heretofore in the literature, most writers on the subject 
a^ree that its widest field of usefulness is in the differential diagnosis 
of various types of epilepsy, post-traumatic and congenital lesions, 
inflammatoiT and degenerative affections, and obscure neurological 
disorders in which there is no evidence of increased intracranial pres- 
sure. To this general statement might be added an additional rule em- 
ployed by us, which limits the application of the procedure still fur- 
ther- namely, to withhold encephalography if the patient is over 50 
years of age; ventriculography is probably better in more elderly in- 
dividuals whether increased intracranial pressure is demonstrable clin- 
ically or not, as the latter procedure, even in patients Avithout increased 
intracranial pressure, is associated with considerably less “reaction” 
than is encephalography. 

Indications For and Uses of yodricidosfrophy.— Ventriculography is 
rocedure in Avhich a series of properly exposed roentgenograms are 
^ 1 of the head in several positions, usually in the horizontal posture, 

mace after the remoA-al of cerebrospinal fluid directly fi-om the 

veiffrides of Gie brain and its replacement by air.*-’ 

V tricidography is the procedure of choice m obscure intracranial 
r^- in°vhich there is evidence of increased intracranial pressure 
conditions^^^_^^^^ liaziness or elevation of the optic disks, although 
as shown J 20 per cent of mass lesions of the brain 

it IS weu of the optic nerve heads at any stage of the 

there is n gg^j^s of encephalograms, or even in patients 

disease, f gj-diimiT <''** "‘‘‘’at majority of the 

submitted to - p,.oggjiuj.gg ogg^. pg. 

fatalities which lesiiit 
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system (Figs. 1, 2, and 3). Further questioning revealed the fact that there was 
a marked social maladjustment and also that the patient had worked with a girl 
who later developed and died of a brain tumor. She was discharged with a tentative 
diagnosis of multiple sclerosis or possibly a pontile tumor. 

Follow-up examination could not be obtained. 



1 , 2, and 3. — Case 2. Normal ventriculograms. These films may be considered 
0 ^2*' eomparison with subsequent films. Notice in Fig. I that the normal butter- 

ny shape is quite apparent and the size of the ventricles is within normal limits. 

Comment . — Ventriculography was undertaken in this instance largely 
because of headaches, vomiting, and edema of the left optic disk and 
because the whole clinical picture did not fit in with typical multiple 
sclerosis. The findings previously mentioned may possibly indicate a 
beginning posterior fo.ssa tumor, but certainly tlie ventricular and 
clinical evidence, to date, is too equivocal to warrant subjecting the 
patient to a major surgical intracranial procedure. One is certainly 
justified in pursuing a policy of “watchful waiting’’ with fairly fre- 
quent clinical check-up examinations in such a case ; whereas, if the 
vciitrieiilar system had shown marked generalized dilatation, a sub- 
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Comment . — It is impossible to rule out a braiu tumor (without air 
injection) in a patient whose dominant symptoms are mental or psychi- 
atric unless the whole clinical pietui’e conforms to a well-recognized 
psychosis. Latent or unrecognized atypical encephalitis may be the 
cause of this patient’s disability, although her present Avell-being al- 
most certainly establishes the diagnosis as a neurosis. On the other 
hand, innumerable eases of fi’ontal lobe or diencephalic tumor have had 
more or less the same clinical picture as this patient presented and 
many cases of frontal or interbrain (diencephalic) tumor, especially in 
children, have been treated as “encephalitis” or neurosis Avith disas- 
trous results. Careful judgment must be exercised as to the advisability 
or justification of air studies in patients AA’ith mental sj’-mptoms alone. 



Pis. 3. — See Pis. 1 for legend. 


II. CEREBRAD AVASCULAR LESIONS 

Case i. — Convulsive seisures involving the left side of the body. Neurological 
examination negative. Ventriculogram normal. Death ten days after ventricu- 
lography. Post-mortem: no intracranial mass lesion. Marked arteriosclerosis. 
Incidental primary carcinoma of bronchus with no demonstrable metastases to any 
other part of the body. 

iirs. D., aged C2 years, housewife, was first admitted June 8, 1933, complaining 
of cough and loss of weight. Two weeks before admission she had fainted ; she had 
also suffered from vertigo. The patient presented clinical evidence of hyperthy- 
roidism and a first stage thyroidectomy was performed on Aug. 14, 1933. 
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felie was reudmittecl on Oct. 3, 1933, with a complaint of convulsive seizures of 
the left side. Neurological examination did not reveal anything of signiticance. A 
ventriculogram was performed which demonstrated no definite signs of tumor. 
She became irrational and died ten days after tlie air study. Post-mortem exam- 
ination showed no cerebral lesion other than rather marked arteriosclerosis, but a 
primary carcinoma of the bronchus was discovered which apparently had not 
metastasized to any other organ. 


Comment . — Cerebral vascular le.sioiis notoriously imitate intracranial 
tumor in the symptoms which they produce, a fact emphasized by 
Horrax.^** Convulsive seizures, hemiplegia, hemianopsia, stupor, etc., all 
can occur equally well with one or the other pathologic entity. The most 
astute clinician cannot alwaj'-s be sure as to the type of lesion present 
without actual visualization of the ventricular s3'stem. In the case just 
described, encephalograpln^ might have been done, but the patient’s age 
precluded it. The primary carcinoma of the bronchus had nothing to 
do with the cerebral s.vmptoms. 


Case o . — Jphasia and numbness of the ru/ht arm. Skull x-ray suggestive of 
meningioma. Patient discharged without air injection as a probable vascular lesion. 
Eeadmitted with paresis of right face and arm. Fentrictdogram demonstrated no 
mass lesion (moderate generalized ventricular dilatation). Presumptive diagnosis; 
cerebral arteriosclerosis with thrombosis of the left middle cerebral artery. 

Mr. U., aged Co yoais, retired, was admitted Jan. 20, 1933, complaining of 
aphasia and numbnes.s of the right arm of three months’ duration. There was 
tenderness over the left parietal area and x-ray of the skull showed abnormal vessels 
in the left parietal region suggesting a meningioma. The fundi were normal. A 
ventriculogram was not thought necessary and tlie patient was discharged because 
the weight of evidence appeared to favor a vascular lesion (thrombosis). 

Ho was readmitted on May 17, 1933, at whicli time he showed euphoria, right 
facial palsy, and paresis of tlio right arm. Visual fields wore normal. There was a 
liistorv of violent seizures during which he attacked members of his household and 
attendants. A ventriculogram was performed which revealed generalized moderate 
ventricular dilatation (Fig. 4), probably due to cerebral atrophy incident to arterio- 
sclerosis. He was discharged to his home; the presumptive diagnosis was cerebral 
•irteriosclerosis with concomitant thrombosis of the loft middle cerebral artery. 

Follow-up report, February, 1934: Patient wa.s seen and examined. His con- 
dition was tlie same as at the time ventriculography was performed. There was 
no evidence of .an expanding intracranial lesion. 


Comment. The definite organic .sign.s which this patient liad, apliasia, 

pare.sis of the right face and arm, and numbness of tlie riglit arm, to- 
«-ether with x-ray evidence of abnormal ve.ssels in the left jiarietal region 
nio-o-estive of a meningioma, certainly warranted an air injection to rule 
oura tumor or other intracranial ma.ss lesion. His age again precluded 
encephalogram which might, otherwise, have been considered in the 


an 


- ^ 

■ M'C of demonstrable elinieai si^ms «t inm-eased iiitraeranial pressure. 
The"f.^eoerali/^ veiitrieiilar dilatation, to-etlier witli tiie euphoria, vio- 
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lent seizures, and other mental sj'iuptoms, supports the presumptive 
diagnosis iireviouslj' stated. 

HI. POST-TRAUxMATXC SEQUELAE 

Case (i. — Post-traumutic headache and vertigo. Encephalography failed to out- 
line ventricles. Tentriculogram carried out later revealed a normal ventricular 
system. Diagnosis: post-traumatic encephalopathy. 

Mr. A., aged 24 years, single, was admitted Dec. 1, 1932, complaining of vertigo 
and headache following a head injury in April, 1932, at which time he is said to have 
sustained a skuU fracture. Examination on admission showed nystagmus to right 



Ventricles somewhat dilated. Observe that there is no ventricular 
on foggest a left cerebral mass lesion, but the left ventricle is drawn upward 

X 'r® thrombosis (left). Ventricular dilatation is common in cerebral atrophy 
incident to arteriosclerosis. 


and left. The optic disks were slightly edematous. The impression at this time 
"as that of an old head injury with probable midbrain or pontile contu.sion. He 
"as discharged and advi.sed to take mild sedatives for his lieadaches. 

Ho was readmitted on July 1.3, 19.33, complaining of headache and vertigo. 
Encephalography showed considerable air scattered over the cortex but no ventricu- 
kir air. Tliere were no areas of localized cerebral atrophy. 

He was .seen agnin in September, 1933, at which time lie stated that the headaches 
"ere still severe. Ventriculography wa.s recommended cliietly to rule out a sub- 
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dural hematoma; this revealed a normal ventricular system. He was discharged eight 
days later with the headache and vertigo considerably relieved. 

Hollow-up report, November, 193G (three j'ears after the ventriculogram) : Pa- 
tient now having “spells” with loss of consciousness. Slight heinihj’pesthesia of 
right side. Another air study advised but refused. 

Comment . — This patient was first seen eight months after the original 
cerebral trauma. No localizing signs were present on examination. 
Encephalography was preferred, not only for diagnosis but also for its 
therapeutic effect. In this case the ventricles were not outlined, so re- 
course was had at a later date to ventriculography, chieflj^ to rule out a 
subdural hematoma. This revealed a normal ventricular sj^stem and 
one is thereby assured of not overlooking an intracranial mass lesion. 

Case 7. — Post-traumatic headache. Encephatoyram interpreted as within normal 
limits. Temporary relief. V&itriculograpMc procedure revealed a left subdural 
clot in the course of making the burr opening; ventricular shift to the right side. 
Seadache again relieved. Later, a left subtemporal decompression performed with 
release of xanthochromic fluid. 

hir. T., aged 47 years, married, was first admitted in March, 1933, complaining of 
constant headache which began after a head injury fourteen months before admission 
to the Clinic. At the time of injury there was also a left facial palsy as well as 
weakness and tingling of the left forearm and hand. E.xamination at the Clinic 
was negative and an encephalogram was made. He experienced great relief but 
returned five months later, in August, 1933, with a recurrence of the headache. 
Bilateral ventriculography was performed as the previous encephalography had not 
been entirely satisfactory and this revealed a subdural liquid collection of old blood 
on the left side which was drained through the ventriculogram opening. The antero- 
posterior view (Fig. 5) clearly showed the slight indentation and deviation to the 
right of the left lateral ventricle with compensatory slight relative dilatation of the 
right lateral ventricle caused by the left-sided subdural collection. The headache 
was again relieved. He was readmitted for the third time in February, 1934, with 
recurrence of the headache and a left subtemporal decompression was performed. 
On opening the dura, there was an outpouring of fluid under marked pressure from 
the subdural space. It was faintly xanthochromic. The arachnoid over the sylvian 
vessels was thickened and gray. He made a rapid convalescence and left the hospital 
twelve days after operation, feeling quite well. 

Follow-up report, November, 1934: Patient’s headaches recurred a few months 
after decompression. He was rapidly declining but was unable to come back for 
possible further treatment. 

Comment. The finding of a subdural hematoma on the left .side in 

the course of doing the ventriculogram was a fortunate occurrence. In 
most clinics ventricnlography is done tlirough posterior parietal or 
occipital burr openings and, oeeasionally, a clot may be missed, as its 
posterior margin may not extend so far posteriorly. Coleman'^ be- 
r -es that the best location in searching deliberately for a subdural 
T't is in the superior temporal region; whereas, Ilorrax-" and Ilorrax 
Poppen-* make incisions in the parieto-occipital region. In Feet's 
■ . 2M-entriculography is done routinely at Keen’s point just above 
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aud posterior to the ear where an luisuspected clot would almost cer- 
tainly be found in the course of making a ventriculogram. Peet knows 
of no subdural hematoma that has been missed in his clinic because 
the veutriculog'ram burr opening was placed too far posteriorly. The 
point to be emphasized is that an osteoplastic flap for the evacuation 
of a subdural hematoma in a comatose patient may well result fatally; 
whereas, simple drainage through a burr opening may result in cure. 



Note the slight depression of the left lateral ventricle compared 
tn I? rieht and the very slight but deflnlte shift of the entire ventricular system 
to the right caused by the left subdural clot. 


If the ventriculogram burr opening discloses no clot, ventriculography 
must be performed, followed by an osteoplastic flap, when indi- 
cated, in the absence of any traumatic history. We have (December, 
1936) liad siieh an e.vperienee in another patient. The clot unfortu- 
nately did not extend quite far enough posteriorly to the point of the 
ventriculogram burr opening. The patient was unconscious and in 
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poor condition. There was no history of trauma. A ventriculogram 
was performed and the plates showed a shift to the right as in a left 
cerebral mass lesion. Immediate craniotomy disclosed an enormous 
liquid subdural hematoma wliich was evacuated and drained, but the 
patient succumbed tu-o days later without evev iiaving regained con- 
sciousness. Another similar ease has been reported reeentlj'.-'^ In 
view of these experiences, it Avould seem advisable, in similar obscure 
cases, to perform ventriculography at Keen's point, at which site an 
entirely unsuspected sirbdural clot would almost certainly be uncov- 
ered and could probably be evacuated through the simple burr open- 
ing made in the course of the intended ventrieulogram. 



Figs- ^ ** 


Normal ventricular system except for slight «lUatat}un «»f 
the third ventricle <Flg. 6). 


the case de.scribed above (Case 7). a left Nubt.-mponil .l(•l■oIllp^es 
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Tlie cause of tlie iiatient’s rapid decline (at last report) is obscure 
unless it be due to cerebral atroplij^- and degeneration incident to tbe 
patient’s rather severe head injury originall 3 ^ sustained in 1932, 

Case 8. — Patient with post-traumatic personality changes and possible manic- 
depressive 2>syohosis. Srain tumor suspect (? frontal lobe). Encephalogram normal 
(slight dilatation of third 'ventricle). Slight depressed fractures of the vault. Dis- 
charge diagnosis: Probable manic-depressive psychosis with post-traumatic cerebral 
injury. 

Mr. T., aged 18 j'ears, a shoe salesman, was admitted Nov. 27, 1933, complaining 
of nervousness following a head injury six years previously, at which time he was 
unconscious for five daj'S. For the last three years there had been definite per- 
sonality changes. Examination suggested a possible manic-depressive psychosis in 
addition to post-trauniatie sequelae. Brain tumor of one or the other frontal lobes 



Fiff. 7 . — See opposite page for legend. 


was a more remote possibility. Encephalography wa.s advised. The plates were 
normal (Pigs. 6 and 7) except for slight dilatation of the third ventricle in the 
anteroposterior view (Pig. 0) and slight depre.s.scd fractures of the right parieto- 
occipital and left parietal areas. These findings were considered to have little or 
no surgical significance. He was discharged with a diagno.sis of manic-depressive 
psyeliosis, post-traumatic cerchral injury, and slight depressed fractures of the vault. 

I-etlers to flic patient am] to his doctor one year later were not answered. 

tommcnt . — To litivc opci-iiteil upon tin’s jiatieiit’s .sliglitl}' deprp.ssed 
Si’Uclui'es would liave been an irrelevant and undesirable procedure as 
It almost certainly would have accomplished no good atid might have 
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Case 10. — Prolonged left-sided mastoid infection (mastoidectomy). Bilateral 
choired disk (3^2 diopters) of several weelcs’ duration. Brain abscess suspect. Nor- 
mal ventriculogram. Becession of choked disks loithout further operation. Diagnosis: 
post-mastoiditio arachnoiditis. 

Miss M., aged 12 years, a scliool girl, was admitted May 14, 1934, with a long 
history of mastoid infection on the left side necessitating three operations else- 
where, with subsequent development of choked disks (5 diopters) which suggested 
the possibility of a brain abscess. On admission to the Clinic she showed 3^ 
diopters' elevation of the disks. The preoperative note (Dr. Horrax) stated that, 



R-nn!?' Ventricular system within normal limits. R^cause of the high 

choked disks, subtemporal decompression was performed immediately after 
1 with release of a large amount of subarachnoid fluid and rapid 

subsidence of tlte papilledema. 

although there possibly was a brain abscess, the lesion was more likely to be an 
arachnoiditic process following mastoiditis. The veutrieulogram made two days 
after admission was normal. Thereafter, the fundi receded to 1 diopter elevation 
within, one month after the operation. 

Dollow-up examination, December, 1935 (one and one-half years after ventric- 
ulography); siie has been perfectly well in every way and stands at the top of 
her class in school. She is active in all sports. The optic disks are normal. 
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of the accompaiijdiig dural defect. The results in such cases are 
usually excellent. This latter lesion frequently follows compound de- 
pressed skull fractures in which the cortex and the dura have been 
lacerated. In the case described above the lesions were of a somewhat 
lesser magnitude, but nevertheless quite capable of mducing the dis- 
abling epileptic attacks. 

DISCUSSION 

It is, of course, quite possible that some of the presumptive diagnoses 
mentioned above ma3^ have to be modified in the light of future de- 
velopments in individual eases. This is true, of necessity, just as it is 
in anj’- list, for example, of verified intracranial tumors in which a 
certain proportion of the cases would be temporarity listed as un- 
verified bi’ain tumors or even as brain tumor suspects. One must 
have, hoAvever, a working classification in order that patients may be 
properl3^ managed ivhen fii'st seen and examined. 

Although none of the psychiatric eases described in this paper 
(Cases 1 , 2 , and 3 ) have been proved, to date, to have had a tumor, 
such a lesion is occasionally discovered. An excellent illustration of 
this is recorded in the paper by Horrax, Yorshis, and Lavine.^® A 
woman 43 3'^ears of age, forinerl3'’ of a high degree of intelligence, 
had been in a mental institution at intervals for man3" 3'ears with a 
diagnosis of manic-depressive ps3mhosis. Skull plates showed an enor- 
mous calcified tumor in or overtying the left cerebral hemisphere. A 
ventriculogram was done primaril3^ to determine whether the brain 
was definitety encroached upon or not; this showed a definite shift of 
the ventricular system towai’d the right side. A two-stage removal of 
an intradural cholesteatoma was followed b3' remarkable mental im- 
provement so that she was discharged from the sanatorium. She never 
shoAved any neurological abnormality; the ps3’chiatric features ivere 
the only findings. It is sugge.sted, therefore, that it Avould be a good 
plan to take at least one lateral x-ra3' film of the skull in all psychi- 
atric eases ivhen first admitted to mental institutions so that obvious 
intracranial tumors of this and other t3qies could be detected and 
eradicated as soon as possible. 

As emphasized in the comment on Case 4 and b3^ Horrax^® in his 
introduction to a review of three characteristic cases, cerebral vascu- 
lar disease frequentl3^ closety simulates intracranial tumor in many of 
its clinical manifestations and resort must occasiouall3' be had to air 
injections to establish the diagnosis. Cerebral vascular lesions are not 
mvariabty apoplectic in onset. On the other hand, intracranial tumors 
iua3' resemble an apoplexj- if a hemorrhage occur in the tumor; this 
develops, however, much less freqiientlj’- than is usuall3- supposed. 
Furthermore, all intracranial tumors are not characterized b3' pro- 
gressive lo.ss of neurological function for curious intermittent or sta- 
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tioiiaiy symi^toms and signs may be seen in tumor eases wbicli closely 
imitate cerebral thrombosis. Finally, headache, Yomitiug, vertigo, 
choked disk, aphasia, hemiplegia, and ataxia may be present in many 
eases of 2 nalignant hypertension as stated by Pepper-“ and will re- 
quire a ventriculogram to rule out a brain tumor, although the latter 
lesion is rarely associated with vascular hyi^ertension per se. 

Case 7 clearly illustrates the management of intracranial post-trau- 
matic sequelae. First, an encephalogram was done for its diagnostic and 
therapeutic effects. After temporary relief, the symptoms recurred and 
a ventriculogram was performed primarily' to exclude the presence of a 
subdural hematoma. As a liquid clot was found, it was draiired througli 
the ventriculogram burr opening. A few months later, the patient re- 
turned for a subtenrporal decompression on the side of the previous 
clot because of recurrence of headaches. This is an unusual experi- 
ence as the great nrajoritj' of subdural hematomas can be cured per- 
manently' by' evaeuatimi through a small burr opening.^®' -- 

The diagnosis of arachnoiditis should always be made by' exclusion. 
In Case 9 such a condition is almost certainly coiTect since so high a 
degree of choked disks, if caused by a tumor or other mass lesion of 
the brain, would almost surely' have caused some distortion or dilata- 
tion of the ventricular system. To support this supposition was the 
large abnormal amount of fluid released at the tune of the right sub- 
temporal decompression which was performed, primarily', for relief of 
the headache and to preserve vision. In most instances, time alone 
and the continued well-being of the patient are the best criteria for 
the accuracy' of the diagnosis of arachnoiditis, as demonstrated by the 
follow-up note in this case. 

The chief causes of epilepsy, according to Dandy,-^ are (a) con- 
genital, (b) neoplastic, (c) inflammatory', (d) tj-aumatic, (e) vascular, 
and (f) degenerative brain lesions. Case 11 demonstrates the wisdom 
of listing all adult patients with coJivnlsions as brain tumor suspects 
until a tumor ultimately is disproved or verified. Case 12 includes 
two of the lesions listed above as the causes of epilepsy: traumatic 
and vascular. 

SU-AUfAItY 

1 The value of and indications for encephalography are li.sted fol- 
lowing a review of the literature. It might be summarized by stating 
that if increased inti-aeranial pre.ssiu-e be cli)iically demonstrable or 
even strongly suspected, this procedure is contraindicated. Even the 
determination of the spinal fluid pre.ssure by ordinary lumbar pimc- 
t re is somewhat dangerous in such cases. The practice of doing a 

0 ^ekenstedt te.st ori patients subjected to encephalography or even 

1 h\- puncture, a method still prevalent in certain liospitals, cannot 

‘\fl.oo.dv eondemned as it yields little or no pertinent infonnation 
be too 
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and inaj^ do irrejiarable lianu. Tlie Queckenstedt test should be re- 
served almost entirelj’' for the demonstration of an intraspinal block such 
as is found in spinal cord tumors and fracture-dislocation of the spine. 

2. The indications for and uses of ventriculography are also listed. 
This procedure is indicated in anj’- jiatieut who presents evidence, hoAV- 
ever slight, of increased intracranial jiressure in the absence of definite 
signs pointing to a localized lesion. One particular reason for utilizing 
it in these eases is that, if respiratoiy or other difficulties supervene 
folloAving a ventriculogram, relief may be obtained by immediate tap- 
ping of the ventricles through the original bui’r openings; udiereas, 
such a procedure is impossible in encephalography unless cranial burr 
openings are subsequently made. Furthermore, it has been shoivn 
conclusively in most neurosurgical clinics that radical operation for 
the removal of a tumor should folloiv the ventriculogram ivithout 
delay. It is true that in many eases (15 to 20 per cent) of intra- 
cranial mass lesions, no evidence of increased intracranial pressure is 
demonstrable either by x-ray or by clinical examination. If such a 
lesion be suspected, it is, of course, better to utilize only A^entriculog- 
raphy for the localization of the lesion. 

3. Fii'e groups of eases are presented to illustrate the value of 
encephalography or/and ventrieulograph}' in determining the neces- 
sity for major operation in boixlerliue neurosurgical cases. Kepre- 
seutative examples of each group are outlined, the course of the illness 
in each case is followed, and it is emphasized that, even Avith an air 
study, the ultimate diagnosis is not alwa}’’s clear at the time of any 
single hospitalization period. On the other hand, these relatively 
minor surgical procedures ai-e often of the greatest aid in deciding 
upon the immediate disposition of the individual ease. 

f. It is suggested that, if the above separate indications for en- 
cephalography and ventriculography be folloAved uniA'ersally, the mor- 
tality of 1.2 per cent for the former and of 8.2 per cent for the latter 
procedure should be still further reduced. 

}yi'iter wishes to gratefully acknowledere the aid of Dr. Gilbert Horrax in the 
preparation of this paper. His many siig^gestions and encouragement made its com- 
possible. 
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POSTOPEEATIVE MYXEDEMA 


William D. Wilson, M.D.,*- and Charles W. Mayo, M.D., 
Eochester, Minn. 

(From the Mayo Foundation and the Division of Surgery, the Mayo Clinic) 

A LTHOUGH there is a great deal in the literature concerning the as- 
sociation of chronic thyroiditis in the form of Hasliimoto’s and 
EiedePs strumitis with the occurrence of postoperative myxedema, the 
literature dealing with the histology of the thyroid gland in those cases 
in which postoperative myxedema develops is scanty. Smith, Clute, and 
Strieder reported a series of 100 eases of thyroidectomy, in which series 
postoperative myxedema developed in fifteen cases, and the authors were 
impressed with the presence of large acidophilic cells in those cases in 
which myxedema occurred. They felt that the high incidence of myx- 
edema in their series was probably due to the removal of larger amounts 
of tissue and to the administration of iodine after thja’oidectomy. They 
found no very close correlation, but a somewhat suggestive parallel, be- 
tween the degree of strumitis and the incidence of myxedema. McClure 
and McGraw felt that the amount of thyi’oid tissue left at operation is 
the principal factor which determines a normal, recurrent, or hypo- 
tli3’’roid state after thyroidectomjn Conklin agreed with McClure and 
McGraw and stated further that in cases of thyroiditis a large amount of 
thyroid tissue should be left at the time of operation. He also made the 
point that, in operations in which a great deal of suturing is required or 
those which are followed by prolonged drainage or infection, postopera- 
tive myxedema is most likelj' to occur. Jackson contended that in the 
Majority of cases of postoperative nij’^xedema, if not in all, the condition 
develops because of thyroiditis, which destroys the remnant of the gland 
left at the time of operation. 

The presence of collections of Ijmiphocjdes and germinal centers wdthin 
the thyroid gland of patients ■with Graves’ disease is generallj'' accepted 
and these collections are said also to occur in normal thyroid glands 
(Jaffe). The exact significance of these hunphoc.vtes is a moot question, 
how'ever. Warthin included these in the syndrome of wdiat he called the 
‘Graves constitution,” associated ivith an enlarged tlij-mus and general- 
ized lymphatic hyperplasia. Jaffe considered them secondary phenomena 
that can be linked to degeneration, involution, lii-poplasia, or functional 
disturbance of the gland. Hellwig expressed the opinion that the collec- 
tions of IjTuphocytes in exophthalmic goiter are a local response to hyper- 
plasia and hj’pei'secretion of the thj'roid itself. None of these workers 
associated the presence of considerable numbers of lymphocytes in the 
thj’roid gland at the time of operation with the development of post- 
operative mj’xedema. 

•teUow in Surgery, the .Alayo Foundation. Now rtvsiding in Marietta, Ga. 

Ht'cuivotl for publication. June 13. 1939. 
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Boothby and Plummer stated that there is no clear line of demarcation 
between the degree of fibrosis and Ijunphocytic infiltration that can be 
definitelj^ designated as thyroiditis and the degree of fibrosis and lympho- 
cytic infiltration that is characteristic of exophthalmic goiter. Thej’^ ex- 
pressed the opinion that the incidence of mj’xedema as a postoperative 
sequela to exophthalmic goiter apparently is roughly proportional to the 
incidence and degree of chronic thyroiditis. On the other hand, they 
stated that myxedema sometimes occurs even when no recognizable 
chronic thyroiditis was present in the tissue removed. Pemberton (Bren- 
izer) stated that in about 10 per cent of all cases of exophthalmic goiter 
histologic study shows a picture of round-ceU infiltration and fibrosis in 
a degree sufficient to warrant a diagnosis of thyroiditis. In most in- 
stances, he said, it is of a mild degree, but not infrequently it is marked 
and in 0.5 per cent of eases it is very marked. Mj'xedema invariably de- 
velops in these eases, he stated. Broders expressed the opinion that tlie 
collections of Ijmiphoeytes nfithm the thyroid glands of patients suffer- 
ing with exophthalmic goiter are a reaction to something within the gland 
itself, probably thju'oxiu, or, in other words, that these cells are an at- 
tempt b}”^ nature to control the thyrotoxicosis. 

In this study the term thyroiditis is used to denote collections of 
ljunphoeytes within the thyroid gland in sirfficient quantities to bo an 
outstanding feature of the histologic picture. An attempt will be made to 
show the association of their presence with the development of postopera- 
tive myxedema. 

The material in this paper is based on the histologic findings in the 
thyroid glands of 238 patients in whom clinical myxedema developed 
after thyroidectomy. It includes 207 cases of exophthalmic goiter, 19 
cases of adenomatous goiter without hyperthj-roidism, 1 case of adenoma- 
tous goiter with hypertliyroidisin, 4 cases of carcinoma of the thyroid 
gland, and 7 cases in whicii the thyroiditis was so marked that the classi- 
fication of the parencliyma was not otherwise apparent. To demonstrate 
the occurrence rate of postoperative myxedema, all patients who were 
operated upon in the years 1925 to 1934, inclusive, and who developed 
postoperative myxedema as late as Jan. 1, 193S, are included in Table I. 

Of the 238 cases in the total group, 170 cases (71 per cent) sliowed a 
definite amount of th.vroiditis. Of the eases of exophthalmic goiter, 72 
per cent of the patients had definite thyroiditis at the time of operation. 
In the group of adenomatous goiters without liyperthjToidism, 66 per 
cent of the patients showed thyroiditis. The 1 patient with adenomatous 
-miter with hyperthyroidism who developed myxedema aftei- oj}eralion 
showed no evidence of thyroiditis. TJiyroiditis was i)resent in 2 of the 
I (..^ses of carcinoma of the thyroid. 

The average interval which elapsed from the time of thyroidectomy 
.. jjjg patient returned to the Mayo Clinic with myxedema, in the 
f 68 cases in which thyroiditis was not present, was 18.4 months, 
f ca'es in which thyroiditis was present, the average interval was 
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Table I 

Bate op Occureence op Postoper-itive Myxedema (1925 to 1934, Inclusive) 




DEFINITE 

THYROIDITIS 
PRESENT 
(PER CENT) 

RATE OP 


NU3IBER 

OCCURRENCE OP 

DIAGNOSIS 

OP 

POSTOPERATIVE 


CASES 

MYXEDEMA 
(PER CENT) 

EsopMhalmie goiter 

161 

72 

2.1 

Adenomatous goiter with 
hyperthyroidism 

1 

0 

0.06 

Adenomatous goiter with- 
out hyperthyroidism 

12 

66 

0.3 


14.1 months. These cases were diwded into groups according to the 
severity of the thyroiditis at the time of operation, and Table II was 
obtained. Although the number of eases of severe thyroiditis is small, 
there seems to be a relationship between the amount of thyroiditis present 
and the inteiwal elapsing before the patient returned to the Mayo Clinic. 


Table II 


SEVERITY OP THYROIDITIS 

NUMBER OP CASES 

INTERVAL BETWEEN OPERA- 
TION AND PATIENTS’ RETURN 
WITH MYXEDEMA (MO.) 

None 

68 

18.4 

Moderate 

154 

14.7 

Marked ' 

13 

9.4 

Complete destruction of 
parenchyma 

3 

i 

4,6 


This intei'val is taken as a basis in this instance, because in a great many 
cases the onset of symptoms of myxedema was so gradual and insidious 
that the patient was unable to give any definite time of onset of the 
symptoms of hypothyroidism. 

At the time of operation, each surgeon estimates the amount of thyi’oid 
tissue remaining on either side of the trachea in terms of a simple frac- 
tion of a normal-sized thyroid lobe. Consideration of these estimations 
of the amount of thyroid tissue left at the time of operation showed that 
in eases in which appreciable thyi’oiditis was not present an average of 
0.27 of a normal-sized lobe was left on either side. When definite thyroid- 
itis was present, an avei’age of 0.31 of a normal-sized lobe was left bi- 
laterally. When the thyroiditis was moderate in severity, the amount 
left was 0.3 of a normal-sized lobe ; ivlien the thyroiditis was severe, 0.35 
'vas left, and in extreme thyroiditis, the estimated amount left was 0.36 
of a normal-sized lobe on either side. Thus, in tliis series it is seen that 
in the eases without appreciable thyroiditis in which postoperative myx- 
edema developed, more tissue was removed, as an average, than in those 
in which thyroiditis was iiresent. 

Another series of 100 cases of exophthalmic goiter was studied histolog- 
ically and it was found that in only 28 per cent of the cases was there 
nn appreciable amount of thyroiditis present. Tliis contrasts rather 
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usually much higher in women. At the Majm Clinic the ratio was 2.8 in 
women to 1 in men in the years 1937 and 1938. 

In this series the average age of patients at the time of thia-oidectomy 
was 41.5 jmars. In tliose cases in which there was no demonstrable thy- 
roiditis at the time of operation, the average age was 43.9 jmars, and in 
those in which thyroiditis was present, the average age was 40.5 years. 


SUMMARY AND CONCLUSIONS 

In this series an average rate of occniTence of postoperative myxedema 
in over 15,000 thyroidectomies was found to be 1.2 per cent. Postopera- 
tive mjLxedema is much more frequent in cases of exophthalmic goiter 
than in those of adenomatous goiter. 

Definite thyroiditis was found in 71 per cent of the eases in which 
thyroidectomy was performed and in which myxedema developed later. 

In those cases of postoperative myxedema in which appreciable thy- 
roiditis was not present, the estimated amount of glandular tissue left 
at the time of operation was found to be approximately 0.27 of a normal 
lobe on either side, while in cases of thyroiditis the amount left was ap- 
proximately 0.31 of a normal lobe on either side. 

In this series the interval which elapsed between the time of operation 
and the return of the patient with postoperative myxedema varies in- 
versely, as does the amount of thyroiditis present at the time of opei'a- 
tion. 

In this series the average basal metabolic rates of patients before the 
preoperative administration of iodine varies inversely, as does the amount 
of thyroiditis present at the time of operation. 
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sliarply ^vitii the incidence of thyroiditis in this series (71 per cent). Li 
this smaller scries there was a 2 per cent incidence of postoperative 
nij'xedema. ilarked thyroiditis was present in both of these cases at tlie 
time of operation. 

The suggestion that exhaustion may be a causative factor in the pro- 
duction of nonspecific thyroiditis is not borne out by the duration of tlie 
symptoms of thyrotoxicosis before operation in this series of cases. In 
those cases in which no appreciable thyroiditis was present at the time of 
operation, the average duration of the disease was 2-1.5 mouths, while in 
those cases in which thyroiditis was present, the average duration of the 
disease was 20.2 months. This finding, however, does not concur with 
that of jMagee, who, in a much larger series of cases of thyroiditis, found 
that patients with exophtlialmie goiter and thyroiditis are hyperthyroid 
for a longer period before coming for consultation than patients with 
exophthalmic goiter without thjwoiditis. In regard to the duration of 
preoperative administration of iodine, in those eases without thyroiditis 
the average period of administration of Lugol’s solution before opera- 
tion was 12.6 daj’^s, while in eases with tliyroiditis the average was 18.2 
days. 

That clinical postoperative myxedema is not an irreversible state is 
demonstrated by two eases in which there occurred recurrent symptoms 
of exophthalmic goiter, in each ease, two years after the patient had been 
found to liave clinical mJ^\•edema. In one case, marked thyroiditis was 
present at the time of operation previous to the onset of myxedema, while 
in the other, only a few lymphocytes were present. Similar cases have 
been reported by Haines and by Pemberton. In two other cases there 
had been present definite clinical myxedema previous to the onset of the 
symptoms of hyperthyroidism for which operation was performed. In 
one of these eases there was an adenomatous goiter with hj'pertlij’roidism 
and at the time of operation definite tliyroiditis was present. In the 
other, a hypertrophic parenchymatous tliyroid, no tliyroiditis was demon- 


strated. 

In computing the average basal metabolic rate of patients before pre- 
operative administration of iodine had been started, it was found that in 
cases in which there was no appreciable thyroiditis present the original 
basal metabolic rate was -i45.3. In those cases in which there was aji- 
predable thyroiditis the average basal metabolic rate was +37.9. On 
subdividing the cases in wliieh there was thyroiditis, it was found that in 
eases of moderate severity the basal metabolic rate was +42.1 ; in ea.se.s of 
severe thyroiditis the rate was +37.8. and in ea.ses of extreme tliyroiditis 

^’'t ™?®sg7f,7which thyroiditis was found, the operative wounds drained 
^ era"e of 5 days longer than in those cases in which there was no 

"^""rtfirs^eries'thricidenee of postoperative myxedema ua.s in a ratio 
of IS S women to 1 in men. In alt eases the ineidenee of goiter is 
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Welmer, Kniisemiiller, and Biebl perhaps belong to this group. Meyer 
classified this group as “combination tumors.” 

2. That although the two components are of different origin, one was 
responsible for the appearance of the second part of the dual tumor. 
This possibility includes, therefore, the presence of a carcinoma first 
and the subsequent appearance of a sarcoma, and the rcAmrse situation, 
with the sarcoma primary and the carcinoma appearing later. These 
are the “composition tumoi’s” of Meyer. The experimental work of 
Ehrlich and Apolant and of Nicholson would tend to offer some evi- 
dence that this situation may occur. Ehrlich and Apolant advanced 
two suggestions to accoimt for the appearance of sarcoma in their 
transplanted carcinoma. A change in the chemical metabolism of the 
eai'cinomatous cells may have occurred and this product may have 
incited the growth of the sarcoma. The second suggestion was that 
connective tissue elements had been also continuously transplanted 
and that because of this process they liad finally become malignant. 
It has been shown, however, that the latter suggestion is erroneous, 
since transplanted connective tissue will degenerate, and the carcinoma 
derives its new stroma from the host. 

Dorseh, Takano, and Kreibig (Case 2) have reported eases in which 
the carcinoma was thought to have appeared first with the subsequent 
production of a sarcoma. Kreibig’s patient had had an adenocarcinoma 
of the breast removed one and one-fourth years before the second 
operation. At the latter time, a recurrent lesion composed of adeno- 
carcinoma and spindle-cell sarcoma with giant cells was removed. 

The cases of Kerbirion and Danel, of Coenen, of Wilensky, and of 
Kreibig (Case 1) fall into the other category, in which the sarcoma 
seemed to be primary. It is of interest to note that occasionally, as 
ni Coenen ’s ease, a fibroadenoma had existed for some time with .sar- 
comatous development in this benign tumor. Stimvdation of the epi- 
thelial cells by the sarcomatous focus may cause a second malignant 
deviation in the fibroadenoma. 

3. That the dual tumor arose from different components simultane- 
ousl.v, pei'haps uniting to various degrees. This group comprises 
iMeyer’s collision tumors. Sehlagenhaufer, Kettle, and Curphey have 
reported cases within this gi’oup. Owing to the anatomic relationship 
ni the breast where the two neoplasms were entirely separate, Curphey 
.justified his eonelusion that two entirely different malignant lesions 
were present and arose independently. 

The malignant connective tissue elements which may be found in 
these complex tumors include cartilage, bone, and myx<imatous tissue. 
^Inny .show numbers of giant cells upon microscopic examination. 
^Metastasis of one or the other or both components to the regional 
lymph nodes has also been noted. 



A MIXED TUMOR (CARCINOSARCOMA) OP THE BREAST® 

Stuart W. Harrington, M.D., ano Joseph M. Miller, M.D.,t 
Rochester, Minn, 

(From the Divis.on of Surgery, the ilayo Clinic, and the Mayo Foundation) 

/~^ARCINOSARCOItIAS of the breast, although they liave been re- 
^ ported only in limited numbei’, have aroused particular concern 
because of the difficulties involved in their classification. Used in its 
broad sense, the term, eareinosaz-coma, is indefinite, and the question 
ivhether these neoplasms are careiuoraas, sarcomas, or botli is often 
left unansivered. A i^ariety of names, in addition to carcinosarcoma, 
have been suggested for this dual tumor, and some of them take the 
descriptive portion of the combined term from the portion of the inalig- 
nant lesion present first. 


In regard to the etiology of these combined tumors, certain experi- 
mental work may help to illuminate the situation. Ehrlich and Apolant 
foupd that, while they were transplanting carcinoma of the breast in 
mice, a different histologic picture suddenly appeared in the tenth 
generation, for a mixed tumor containing malignant epithelial and 
connective tissue elements u’a.s present. It is of further interest, per- 
haps, to note that the eareiuomatous element hud almost completely 
disappeared by the fourteenth generation. Russell also reported that 
during the continued propagation of a hemorrhagic adenocarcinoma 
of the mamma of a mouse, a gradual change in character of the stroma 
from normal connective tissue cells to malignant ceils took place. About 
fifty-five days was the u.sual length of time required for this transition, 
once the phenomenon had been observed in this series. The sarcomatous 
change having been initiated, it tended toward elimination of the ear- 
cinomatons structure and the eventual production of pure sarcoma. 
Nicholson reported an isolated instanec of the development of a small 
carcinoma in as,sociatiou with a transplanted sarcoma in the rat. lie 
concluded that the observation is a rare one and not previously observed. 

Prom the evidence in experimental work and from a careful review 
of published eases, it is apparent that tlie conception of the hi.stogene.si.s 
of these tumors is somewhat varied. However, certain i)o.ssibilific.s 
concerning their origin may be postulated: 

1 That they spring from one original cell and tlierelore mu.st belong 
to the true mixed tumors or teratoma.s. The ease.s of llavbit/., Hedren, 
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uaiit teratomas; (2) carcinoma rvitli secondary sarcoma; (3) sarcoma 
with secondary carcinoma; (4) carcinoma and sarcoma; this would 
indicate that two entirely separate tumors were present. 

REPORT OP CASE 

A neoplasm of this dual type was recently studied at the Mayo Clinic. A oO-year- 
old white married woman reported that for three weeks she had noticed a lump in 
her left breast. ‘ ‘ Twinges ’ ’ of pain had been present, but she had not noted other 
symptoms. The tumor had not increased in size and she had not lost weight. 

The patient was obese. In her left breast a firm, freely movable, discrete, non- 
tender nodule was found in the ujiper outer quadrant. There was no change in the 
skin overlying the tumor, the nipple was not retracted, and the axillary lymph nodes 
were not enlarged. The heart, lungs, and blood pressure were considered normal. 
A ventral hernia and some hemorrhoids were also found upon physical examination. 
The results of routine laboratory examinations of the blood and a roentgenogram 
of the chest were reported to be normal. 

The tumor was removed as a whole, and, after inunediate microscopic sections 
were studied, a radical amputation of the breast was performed. An uncomplicated 
convalescence was enjoyed and one course of radiotherapy was administered upon 
the patient’s discharge from the hospital. After being advised to have a second 
course in one month, she was dismissed. 



T'lff. 1. — Poci of adenocarcinoma in a stroma of sarcoma (X250). 


Microscopic study of the removed tumor, which measured 2 by 2 cm., revealed that 
two types of malignant change were present. Under low power, the outstanding 
cliaiacter of the section was the ijresence of many huge tumor giant cells (Pig. 1). 
These contained many mitotic figures, both normal and abnormal. The cells were 
sc.ittered about in a loose stroma wliich was richly supplied with thin-wallod blooii 
'cs.-.els. In one portion of the slide, the appearance was that of solid cord: of 
malignant cells arranged in formations suggestive of adenocarcinoma (Pig. 2). 
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PasteiRiiick uiul Wirtii luiA’e reported dcliiils of an interesting malig- 
nant lesion to whieli they liave applied the name, adenoma acanthoma 
sareoinatodes. Portions of adenoeareinonia, epidermoid carcinoma with 
pearl formation, and sarcoma were found upon microscopic study. 
Pasternack and Wirtli coneludetl that the sarcomatous process was 
secondary to the acanthoma. 

The gross anatomic picture of these combined tumors is multiplex. 
They may resemble pure sarcoma in one portion and in an adjoining 
portion look like carcinoma. The zone between them reveals a mixed 
type of growth. Because of the small number of cases wdiieh have beeu 
reported, it is ndthout value to ascribe characteristics or peculiarities 
to this group of neoplasms. 

A number of terms have been used to designate these new growths 
of the breast, and in some the terminology has been derived from the 
etiologic coneexjtiou of the author. 


The term earcinosarcomatodes has been eniplo 3 md to designate that 
group in which the epithelial portion of the malignant lesion seemed 
to have been present first. The tumor arising through the opposite 
process would thus be called a sarcocarcinomatodes. 

Carcinosarcoma, employed by manj' authors as an all-inclusive term, 
was used b}' Wilensky to designate a sarcoma in which carcinoma sub- 
sequentlj' developed. If the latter had been the first malignant lesion 
thouglit to have been present and a sarcoma had developed later, a 
sareoearcinoma would have been present. Pischer-Wasels suggested 
that carcinosarcoma is a misnomer inasmuch as the malignant epithelial 
and connective tissue elements in this in.stanee must necessaiulj'’ arise 
from one cell. 

The demand has beeu made that the term, carcinosarcoma, if used 
in its proper sense, be reserved for those neoplasms in which both the 
carcinoma and sarcoma arose from a common tumor cell. These cells 
must possess extraordinarj’- lability because of their embryonic failure 
to differentiate. It -would seem with such complex tumors, in wdiich 
the appearance of either of the components could not be ascribed to 
the other which -was present previonslj-, that they could be more rea- 
sonably considered as mixed growths or teratomas. 


Careinomasarcomatoides ha.s been used as a name for a mixed tumor 
of carcinomatous parenchyma and sarcomatous .stroma. No hint as 
to origin is given in the term. 

The term “carcinoma and sarcoma’’ has been employed where two 
separate tumors have existed in the breast. There may be little or 
uo anatomic connection between them. 

Beeau.se of this confusion in nomenclatnre, it would be much better, 

^ T the author’.s conception of the tumor that he i.s de- 

SS? to designate these tumors as: (1) Mixed growths or malig- 
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were present. These were nearly all very malignant in appearance, witli huge 
nucleoli and mitotic figures, the latter assuming varied and bizarre shapes (Fig. 3). 
The stroma was loose and contained scattered red blood cells, polymorphonuclear 
leucocytes, and lymphocytes. 

Tlie two malignant lesions intermingled, with the sarcomatous cells between the 
cords of adenocarcinoma. The former were present in greater abundance. Involve- 
ment of the a.\-illary lymph nodes by either malignant lesion was not present. 

Seven and one-half months after her first admission, this patient \vas re-e.vamined 
and no indication of a recurrence could be found. A roentgenogram of her chest 
was again reported to be normal. 

Because of the brief history, the small size of the tumor, the intermingled type 
of growth, and the fact that neither one of the constituents could be demonstrated 
to have been present first, this tumor perhaps should be placed in the mixed tumor 
class. 


SUMMARY 

The etiology of these dual tumors of the breast is briefly discussed. 
A discussion of the terminology of the “careinosareoma” group of 
neoplasms is included. A mixed growth of carcinoma and sai’coma is 
reported. 
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pUBE" fibrosarcomas or spinclle-cell sarcomas are being found to 
be more infrequent since it is being realized that the great majority 
of the sarcomas of the breast have their origin in adenofibromas and 
are therefore more correctly termed adenofibrosarcoma. Ewing wrote : 
“When one excludes from the group of mammaiy sarcomas, the 
adenosarcomas, the malignant forms of mixed tumor containing car- 
tilage, bone, mucoid or fat tissue and certain malignant round, spindle- 
aud giant-cell alveolar pseudo-sarcomas, which are really atypical car- 
eiiiomas, there is little remaining of a once formidable group of neo- 
plasms.” 

The incidence of fibrosarcoma of the breast as reported by several 
authors has varied considerably, as shown in Table I. 


Table I 

Incidence op ITbkosarco.ma op tub Breast 


AUTHOR 

TEAR 

TOTAL 

CASES 

SARCOMA 

FIBROS 

NO. 

AECOMA 

PER CENT 

Gross 




68 

Gebele 



11 

32 

Tinsterer 



10 

25 

Geist and 



5 

23 

AVilenaky 



136 

31 

Pox 

1934 


42 

70 


•Total collected cases. 


It is impossible to compare the statistics in this study with the ones 
cited, inasmuch as changing pathologic conceptions have sharpened 
the criteida for diagnosis of these tumors. Grossly, the true sarcomas 
of the breast have a sameness of appearance in the early stages of 
their development. The majority are ratlier well encapsulated, round, 
irregular, or slightly lobulated, and lie in or next to the glandular 
■Structure. At an earfy stage they ai'e not attached to the skin or the 
deep tissues, and, consequently, can be rather easily “shelled out” in 
many instances. Pure sareoma reaches a huge size only infrequentl}', 
in distinct contrast to the malignant lesions which originate in the 
fibroepithelial neoplasms. On cross section, the new growth varies 

•Abridgment of portion of thesis submitted by Dr. Jllller to the Faculty of tile 
Ijraduate School of the University of Jlinnesota in partial fulflUment of the rcqulre- 
"H'nt.s for tlio degree of Master of Science In Surgery'. 

♦ Kellow in Surgerj*. tlie ^layo Foumlation, 

UoceJveii for pubUcation. July 3. 1339. 
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Table II 

Patients .Sufekuino Prom Pibuosakcoma op the Maii.mary Gland on Whom 
Operative Pkoceddkes Had Not Been Pekfobjied Before They Oajie to the 

Mayo Clinic 


years well 

PATHOLOGIC GRADE OP j 

LESION j 

END RESULT 

17 

I* 

Deatli from hypertension 

Not traced 

II* 


Not traced 

nt 

— 

- 

II 

Death, postoperative pul- 
monary embolus 

4 

IV 

Well at present 


•Myxomatous change present. 
■iTumor giant cells present. 


Clinic, while rapid growth of the tumor tvas noted iu these and an 
additional patient. Three complained of pain in the mammarj’' gland. 
Radiographs of the chest ivere noinnal in the four cases studied. The 
pathologic grade of the lesion and the end results are shown in Table 
n. The regional lymph nodes were not involved in any of the cases. 



Pig. 2. — Enlargement of Fig. 1. Note spindle shape of cellular elements and occa- 
sional mitoses {XI20). 

Four married women, who had had a previous operation for the 
malignant lesion for which they came to the Clinic, were .seen, and 
ranged from 32 to 57 years of age. It is significant that these ivomen 
U’ho had a reeuvreuce were, as a whole, much younger than the group 
afoi'einentioned All were subjected to operation again at the Clinic. 
The regional lymph nodes were not involved by the malignant process 
in any of the patients. End results of treatment are shown in Table III. 

It is essential to differentiate between pure fibrosarcoma and adeno- 
fibrosaveonia as the cause ami prognosis of each are widely dift’ei'eiit. 
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fioin <i gray-wliite to ii gray -red, is of moderately firm consistency, 
and is nsually well demarcated from the bi'east tissue, perliaps being 
surrounded bj' ;i layer of atrophic duets and acini. 

On microscopic study (Pigs. 1 and 2), numbers of fusiform cells are 
seen lying in close apposition and forming strands that run in differ- 
ent directions, frequently interlacing. Cut in transverse section, these 
spindle-eeii elements are small and round and possess a nucleus which 
almost fills the cell body. On longitudinal view, the nucleus is rela- 
tively large and ovoid and has a well-defined network of chromatin. 
Mitotic figures are present in varied amount, depending upon the 
grade of malignancy, while blood vessels may be relatively frequent. 



Pig. 1 , — Pure fibrosarcoma of the mammary gland (Xl50). 

The regular arrangement of the nrojdastie cellular elements about the 
blood vessels in some of the.se tnmors has caused a few of the earlier 
authors to err and consider them to be angiosarcoma or perithelioma. 
Numerous giant cells, which may be either of the tumor or foreign- 
body type, occasionally are found in these fibrosarcomas. A small 
amount of fibrillated matrix is found between the cells. 

In the years 1911 to 1937 inclusive, nine patients with fibrosarcoma 
of the mammary gland have been seen at the Mayo Clinic. This num- 
ber stands in sharp contrast to the twenty-four patient.s with adeno- 
fibrosarcoma wliitdi had its origin in adeiiofibroma. Five patients with 
fibrosarcoma were seen before being subjected to operative procedure 
elsewhere All of these patients were u'omen ranging in age from 44 
to 69 years the average being 49.S years. Turn of these women had 
noted a mass in the breast for long periods before coming to (he 






PAINFUL DIVIDED NAVICULAR OP THE FOOT 
ITS DIAGNOSIS AND TREATMENT 
John A. Schindler, M.D., and W. B. Gnagi, Jb., M.D., Monroe, Wis. 

jpAINPUL divided navicular bones of the foot are common enough 
* so that every practitioner will meet with them several times in 
the course of his career. So i-are is the literature on this condition 
that the anomaly remains practically unknown, and the affection is 
labeled usualty as ankle sprain, fracture of the navicular, or arthritis. 

In a review of tlie roentgenograms of the feet in 200 unselected 
individuals, divided navicular bones were found in eight people, or 
in 4 per cent. Every one of these eight gave histories of sprains or 
fractures of the foot and indicated the site of the divided navicular as 
the site of pain. Five of the eight came to us, in a general practice, 
pi’eeisely because of the painful feet. In three of the five, previous 
N-rays had been taken. Two had been interpreted by general prac- 
titioners and one bj’- a radiologist as fractures of the navicular. 

So little is generally known of the divided navicular because onlj- 
two references are to be found in the literature, one bj^ Dwight^ in 
1907 and one by Anspaeh and Wright- in 1937. Its adequate treat- 
ment has never been described. 

The divided navicular bone, or true tibiale externum, as it has been 
called (Dwight), develops as an ossification center of the navicular, 
which, instead of uniting normally wdth the body of the navicular, 
makes an independent development as an extra ossicle. It reallj' 
represents the isolated tubei’cle of the navicular and is not the small 
sesamoid often seen in the same region and termed tibiale externum 
(Dwight). The divided navicular is located at the insertion of the 
tendon of the tibiale posticus muscle and is firmly fixed in position 
by the tendon. 

The diagnosis of painful divided navicular can be safelj'^ made on 
these points .- 

1. There is an unusual prominence of the mesial portion of the foot 
produced by the divided navicular. Tenderness is well localized over 
and just behind the prominence. 

2. On the roentgenogram the .smooth contour and texture between 
the navicular and its divided tubercle mark it as a divided navicular 
rather than a fracture. 

3. Fracture is further excluded by the presence of a similar frag- 
ment in the other foot. Divided navicular is a bilaterally occurring 
anomaly. 

The treatment is iit first cou.servative. and, depending on the sever- 
ity of the pain, bed rest with hot applications or the application of a 
plaster cast may be resorted to. Frequently however these measures 
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Table III 

Patients Sufeeiung Fuom Piuuosaucoma op tub MAiiiiAUY Gland “Who Had Had 
A Previous Operation BefopvE Coming to the Mayo Clinic 


YEARS WELL 

PATHOLOGIC GRADE OP 
LESION 

END RESULT 


IV* 

Death from leeurrence in 

1 yr. 

24 

I 

Well at present 

Not traced 

I 

— 

9 

IVf 

Well at present 


‘Tumor giant cells present. 

tTumor and foreign-body giant cells present. 


Ill tlie latter category the epithelial elements have remained active 
and dilatation of the dnets and acini has resulted in cystic formations 
of varying size. Usually the history given by a patient with such a 
neoplasm is that a mass has been present in the breast for a long time, 
perhaps year's, and that it suddenly has increased in size quite rapidly. 
Such neoplasms are irregular, large, and lobulated and frequently are 
complicated by hemorrhage, necrosis, and ulceration. Prom its initia- 
tion, the growth has a tendency to be somewhat circumscribed, and, 
even though it may become large, it still retains this characteristic. 
In addition it may be freely movable upon the chest wall. The end 
results of surgical treatment in this group are much better than they 
are in pure fibrosarcoma. However, a statistical comparison of this 
group with patients having “pure’^ fibrosarcoma will not be attempted 
owing to the small number of the latter. 

SUMMARY 

Compared to the incidence of adenofibrosarcoma, that of pure fibio- 
sarcoma (spindle-cell sarcoma) is relatively low. The two types must 
be differentiated for the history is widely different and the prognosis 
is much better in adenofibrosai-coma. 
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Tlie small bone was tliea excised and the pain immediately disappeared and walking 
was allowed after ten days. The structure and relation of the bone to the navicular 
were similar to those in Case 1. 

Case 3. — S. J., male, aged 20 years, laborer, turned his left foot while walking 
over uneven ground and immediately experienced a severe pain over the medial 
aspect of the foot and ankle. An immediate x-ray of the foot revealed a divided 
navicular. After five weeks of rest, massage, and passive motion, walking was still 
unposaihle and tenderness directly over the small bone was as intense as ever. Again 
excmon quickly relieved pain and restored function. 


I 



Fig. 2. — Casa 2, lO-year-old girl. Divided navicular clearly shown. 


I 



3.— Case 3, The divided navicular shows more separation than in the other 

two cases. 

The tibiale externum of eacli of tJiese tliree ea.ses \va.s located at 
the insertion of the tendon of the tibiale posticus muscle and was fixed 
in position to the navicular by dense tough fibrous tissue. In each 
ease it produced a well-marked prominence on the surface of the foot 
and this in part may expose it to injury. The adjacent surfaces of 
the navicular and tibiale externum were smooth and flattened or 
faceted as though they were surfaces of a joint. Motion in the spaces 
between them could not be detected under the fluoroseope. The 
smooth contour and linear margin of density on the oppo.sing surfaces 
should ward off a diagnosis of fracture of the navieuhir, and yet this 
is appai’cntly apt to be made by the inexperienced. 
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are iuadequale and the pain continues after the east is removed or 
motion IS resumed. The most adequate treatment and the one resorted 
to in three of our eases is simple excision of the fragment. The frag- 
ment is easil}' accessible j its removal neither interferes noth the func- 
tion of the tendon in which it is embedded nor are any joint spaces 
opened. After excision the foot is firmly bandaged and motion con- 
ti’aiudicated for ten days. Thereafter the individual may assume his 
regular duties and does so with an entire absence of pain. 

CxVSE REPORTS 

C.VSE 1. G. Y., femuie, 43 years of age, housekeeper, turned her right foot 
forcibly in stepping from an automobile. Theie was no external evidence of in- 
jury, but the medial ankle and particularly a point just behind the navicular were 
extremely painful to pressure. A diagnosis of sprained ankle was made and a 
physician applied strapping. However, after two weeks the foot was still too 
painful to allow walking and an x-ray was taken which showed what the physician 
interpreted as a fracture of the navicular. A cast was applied, but after three 
weeks tenderness was still present, well localized over tlie supposed fragment which 



Rig. 1. — Case 1. The Civkled navicular is clearly shown in both tlie anteroposterior 

and lateral views. 


failed to show signs of union. On consultation a diagnosis of tibiale externum was 
made. The small bone was removed in the office. It was found to bo very closely 
united to the navicular in a dense tough fibrous union but definitely separate from 
it and presenting a flat, faceted surface to the navicular. The foot was immo- 
bilized for ten days. Pain immediately disappeared and after ten days walking 
was begun without pain. After two years no further evidence of pain has been 
noted. 

Case 2. — J. J-, female, aged 10 years, was seen Oct. 29, 1936. In July she had 
twisted her ankle while running and had a pain over the medial dorsum of the 
right foot. This was fairly severe but disappeared after a week. In August the 
nain returned in the same spot, this time without known trauma. This was treated 
for a time by a physician as a sprain. The pain became worse until the child was 
unable to walk. Passive motion of the foot was without pain. However, standing 
the foot was very painful and there was an area of well-localized teaderne,ss 
“erresLndino- to what on x-ray was seen to be a true tibiale externum or divi.lcd 
coric R redness or swelling was apparent. The sedimentation rate, Schilling, 

naviou ar. findings were normal. Conservative treatment, con.si.sting of 

and genera P I diathermy, resulted in no improvement after four weeks, 

absolute rest, 
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Animal experiments have proved the hepatorenal relationship as 
observed elinieally. After severe liver trauma, the same type of 
changes in the liver and kidnej's, blood chemistry, and urine have 
been described. It must be noted that all animals and all patients 
receiving traumatic liver injury do not develop evidence of the syn- 
drome. This fact makes an explanation of the sjmdrome more difficult. 

Prom the evidence which has been presented we may safely conclude 
tliat there is a hepatorenal relationship when the liver is damaged by 
disease or injuiy, but the explanation of the causative factor or factors 
and the mechanism of their action upon the liver and kidney's must be 
determined bj^ future investigation. 

— Thomas G. Orr, M.D. 

Ferdinand C. Helwig, M.D. 

Kansas City, Mo. 
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Editorial 


Is There a Hepatorenal Syndrome? 

S OME doubt lias been expressed concerning the existence of a 
hepatorenal syndrome. Whether or not there is a direct cause-and- 
effect relationship between diseases of the liver and kidneys may be 
open to some question. There can, however, be no question about the 
existence of a relationship, although the possibilitj- of a single etio- 
logic factor producing the disease in both organs must be admitted. 
It has been suggested, but not proved, that a soluble substance may be 
elaborated by damaged liver tissue which has a direct toxic effect upon 
the kidneys. 

In a study of so-called “liver deaths” following operations upon the 
biliary tract, definite pathologic changes have been found in both liver 
and kidneys. A retention of nitrogen products and a decrease in the 
urinary output or a complete suppression of urine have been observed. 
Albumin, casts, pus, and red cells have appeared in the urine. In some 
of the eases recorded, a bleeding tendency developed which was evident 
clinically by bleeding from the mucous membranes. At autopsy blood 
was found in thevserous cavities and Iiemorrhages were often observed 
in parenchymatous organs and the mucosa of the alimentary tract. 

The results of extensive- liver trauma present rather convincing evi- 
dence that there is a definite cause-and-eftect relationship between the 
damaged liver and fmictional and morphologic alterations ^ ^ ' 

neys There have appeared in the literature a number of case lepo ts 
Xh present this evidence.^ Within a few hours after severe ^ 
in- injury or laceration of the liver, changes in the blood chem J 
may rapidly develop with an increase in the nonprotein nitiogei 

ZtiX coinei. .Ul. ......es is . ^ 

output of urine with the appearance of albumin casts, p , ‘ 

blood cells. A studv of autopsy specimens ot the liver and ku } 

shows de-enerative clianges in both organs. In the kidneys deS^n- 

eration is chiefly confined to the epithelium of the convoluted ubu e 

and loops of Heiile. These changes occur so rapidly and are so de 

tliat ae assumption is reasonable that a toxic substance - elaborated 

hv liver trauma which produces a direct effect upon the kidne.\ p 
by hvei traui that the toxic effect may not 

thelium. It ni suggested by Boyce and McPctridge,^ to exces- 

Jve work placed upon the kidney in an effort to excrete damagcc 

liver products. 
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as the incidence of sequelae in the central nervous system. Frazier 
discussed definite neurological complications which may follow spinal 
anesthesia. Because others have experienced such sequelae, these com- 
plications are being summarized at this time and a case presented. 

The nervous sequelae of spinal anesthesia may be immediate or re- 
mote, localized, due to trauma at the site of puncture, or more or less 
Avidespread when due to damage from the drug used. Probably there 
is in every case some toxic reaction produced in nervous tissue by the 
agents used for spinal anesthesia, but in the majority of cases repair of 
this damaged tissue is apparently rapid and complete. Occasionally, 
due to some local or general condition of the patient, recovery is retarded 
or impeded and therefore we have a few, but widely varied, neurological 
sequelae which may be temporary or permanent. 


CLINICAL SEQUELAE 

Headache . — Headache is one of the most frequent complications of 
either lumbar puncture or spinal anesthesia. Table I presents the num- 


Table I 

Headache FoLLomNc Spinal Anesthesia 


.VOTHOE 

TOTAL CASES 

% WITH 
HEADACHE 

Albarrott 

135 

1.5 

Beurmer 

201 

4.9 

Chaput 

SOO 

0.25 

Pax 

1,500 

4.0 

Jones 

1,000 

0.1 

Korte 

1,800 

0.9 

Kostor 

11,000 

5.0 

Kronig 

1,200 

1.0 

Legnen 

350 

1.2 

McElligott 

500 

0,2 

Neugcbauer 

18 

83.0 

Orkin 

45,966 

15.5 

Stcurnagcl 

320 

4.7 

Tendler 

200 

1.0 

Woodbriilge 

1,381 

0.5 


her of eases of headache reported by several authors following spinal 
anesthesia. From these reports, the incidence of headache ranges from 
0.1 to 83 per cent. The majority fall within the range of 1 to 25 per 
cent, comparable to that following simple lumbar puncture. 

The onset of the lieadaelie may be very delayed,* but usually it 
aiipears within twenty-four hours after anesthesia. These headaches 
are often severe. The usual duration is four to seven days, but they 
may pemist as long as one year. Headaches following spinal anesthesia 
are similar to those following lumbar piuicture and are believed to be 
due, III the large majority of cases, to the lo.ss of cerebrospinal fluid bv 
■seepage irom tJie hole left in the dura."’ Increase in cerebrospinal fluid 
pre.ssure and meningeal irritation also are possible causes.^- “ 
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We have seen in our clinic 2 eases of convulsions and death in j’^oung 
children following injection of 1 per cent novocain under the scalp for 
operations upon the brain. The cerebral pathology present makes them 
unsuitable for comparison with other cases. However, it may be that 
the patient ’s'sensitivit}’' to novocain alone in any site may be respon- 
sible for some of the sudden deaths under spinal anesthesia. 

Cranial Nerve Involvement . — Cranial nerve palsies, as postoperative 
complications, maj^ be seen in patients who have had general or regional 
as well as intraspinal anesthesia. One case which Woltman^®® cited had 
a left abducens palsy appearing eleven days after laparotomy under 
ether anesthesia. This palsy disappeared in seven days. A left third 
nerve palsy appeared in another patient six days after an appendectomy 
under gas and ether anesthesia. This patient had at the time a sulisid- 
ing phlebitis of the left leg. 

Cranial nerve involvement may also follow lumbar puncture or spinal 
anesthesia. Table 11 presents some of the cranial nerve involvement 
that has been reported. 

Of all the cranial nerves, the sixth is the most freciuently paralyzed. 
Anderson® stated that abducens pai*alysis may occur in from a few min- 
utes to two weeks after intraspinal injection of the drug. It may be 
accompanied by photophobia and last seven to ten days. Chiene’s^'* 30 
cases varied in onset from tlie ninth to the twelftli postoperative day, 
and tlie duration ivas from three iveelcs to six months. Ashworth’s® 
patient completely recovered in eight weeks. One of Hughes’^® 2 cases 
lasted seven weeks. 

In Rollett and Berard’s*® eases tlie paralysis lasted one week to four 
montlis. They believed these palsies were due to a mild meningitic re- 
action. Pranke®^ mentioned Adams’® explanation of abducens paralysis, 
which also has been reported following lumbar puncture alone ( Gab- 
riel jaiP®), as being due to hemorrhage as a result of alternations in the 
intracranial pressure. Woltman"*® stated that tlie cause is unltnown. 

Smith®® mentioned mild meningeal reactions after spinal anesthesia, 
at times associated with an ocular palsy. Nystagmus is a common tran- 
sient phenomenon according to Pallestrini.®* DeCourey®® had a ease 
with iiy.stagnius appearing ten days after a spinal anestliesia and lasting 
several weeks. Kennedy''^ had one transient diplopia in 470 eases. Dis- 
seminated .sclerosis was pre.sent prcoperatively in this patient. 

To summarize the data obtained from twenty-five authors (Table II) 
who have reported extraocular imuscle paralyse.s, it is apparent that this 
complication may appear in a few minutes to a few weeks following the 
anesthesia and la.st for one week to several months. 

Ifcmiplrriia . — Hemiplegia bus occurred postoperatively after both 
spinal and general anesthe.sia and a wide variety of ojierative procedure.s. 
It is diflicult to say in any ease in which it develoiiod after spinal aiie.s- 
thesiu that it was definitely due to the ane.sthetie agent. Woltman’'"' 
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iVaiwea and Vomiting . — ^Nausea and vomiting, eitlier separately or to- 
gether, occur not infrequently. Jarman^ reported an incidence of 0.5 
per cent and Garside‘^ an incidence of 5 i^er cent in 357 eases. Tlnrty- 
thiee of Tendler’s°“ 200 eases vomited within twenty minutes after in- 
jection. Fifteen per cent of Jones 1,000 cases had nausea or vomiting. 
Neugebauer'^ had 13 out of 18 cases vomit. 

Nausea usually occurs within the first fifteen minutes after the injec- 
tion of the spinal anesthetic and subsides within the first half-hour. 
This sj'inptom seems to accompany or follow closely the blood pressure 
reaction. Nausea and vomiting, in our experience, rai'ely persist after 
the action of the anesthetic agent has disappeared. Vomitmg may be 
due to morphine, the operative tJroccdure (traction on the bowel or pres- 
sure on the stomach), or even the psychic reaction of the patient, as 
well as the anestlietic drug. 

Respiratory Paralysis or Sudden Death . — Of the immediate sequelae, 
paralysis of tlie anterior roots of the phrenic and intercostal nerves and 
failure of the respiratoiy center are the most striking. Jarman^' stated 
that “sudden collapse” occurred in 0.01 per cent of the eases. Buxton” 
reported 8 cases (6 from the foreign literature) in which sudden respira- 
tory failure occurred soon after the injection. All of these were re- 
suscitated, one after artificial respiration had been administered for five 
hours. Falk^^ had 3 deaths from respiratory failru’e before the opera- 
tion was begun. Several authors report respiratory failure or collapse 
usually occurring soon after mjeetion, sometimes at tJie close of the 
operation and sometimes several hoiri’s after operation. Kader (see 
Violet and Fisher^^) had 8 instances of respiratory arrest in 1,900 
cases. Others reporting early respiratory failure or collapse are; Eapa- 
port,®^ 4 cases; Ainheim and Mage,' 1 in 497 eases; Violet and Pislierd“’ 

3 in 270 cases; Tendler,®^ 1 in 200 eases. Veal and van Wevdeid"® re- 
port 30 immediate fatalities in 33,811 cases. These deaths occurred in 
(he operating room shortly after the spinal anesthetic was given. Jones'-’ 
reported 6 instances of -“eollapse” in 1,000 cases. Among these he 
observed 1 ease of respiratory failure at the end of operation witli death 
on the fourth day. Brunn®* reported 1 sudden death during operation, 

1 sudden respiratory death si.xteeii liours postoperativcly (no patho- 
Io'>-ic findings at post-mortem examination) ; 1 sudden i-espiratory death 
twelve hours postoperativcly; and 1 on tlie ninth postoperative day. The 
last presented at autopsy very marked arterio.sc!erosis of the brain and 
nnmerons intracerebral softenings. Woodbridge>“ had 1 ease wifii 
complete respiratory paralysis seventeen minutes after injection. The 
patient was resuscitated. BoclcehtcT® reported a ea.se of eonvnl.sion.s on 
the third day following spuml anesthesia wi(!i dealh from respiratoia- 
naralvsis -V hemorrhage in the left parietal region was found at post 
mortem ’ Chaput” reported 4 cases in which “.syncope'’ oeeurred. 
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Table III 

Neurological Changes with Various Spinal Anesthetic Agents 


AUTHOR 


peripheral 

NEDEmS 

AND 

RADICULITIS 


Aguglia 
Arnheim and 
Mage 

Asliworth 1 

Babcock 1 

Bedeschi 

Bergmaun 1 

Brenner- 
Goldseliwend 
Brock, Bell, 
and Davison 2 


Dassen 

Devraigne 

Plath 

Franke 

Goldman 

Gottschalk 1 

Hesse 1 

Heiver 1 

Holimeier 
Hughes 

Jones 1 

Legnen 
Lindemulder 
Loeser 5 

MacLachlan 


Marjantscliick 

Micholson 

Muller 


Neugebauer 
Nonne and Demme 
Pugh 

Solllieim 1 

Hhepelman 1 

Silva 


Smith 

Stouernagel 

Stout -I 

Sudeek 

Tabauelli 1 

Trantonroth 2 

Urban 1 

Waitz 

Waters 2 

Woodbridjre 12 

Nygaar.l “ 


MYELITIS 


ENCEPHALO- 

MYELITIS 


TROPHIC 

CHANGES 


HEMI- 

PLEGIA 


cortical 

SOFTEN- 

INGS 


1 

1 

2 

2 


3 


4 


1 

2 


1 

3 

3 

1 


1 

4 

2 

4 

2 

I 

1 

1 

1 


1 


1 

1 


1 

1 


1 


1 


1 


liiid iiieontinence and one leg paralyzed and analgesic, the other leg 
somewhat aft'eeted. Nine months later laminectomy showed a fibrous 
hand eonstrieling the lower spinal cord. Improvement followed removal 
of the hand. 

Nonne and Demme ’s"" ease had paralysis of botli legs, Iiowel, and 
bladder whieh persisted from the day of operation until death two years 
later. He liad received tntoeain spinal ancsthesiti for a bilateral in- 
gnnial herniotomy. NeerotJsy revealed adhesions between the pia and 
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T^VBLE II 

Cranial Herve Involvement ITollowing Spinal Anesthesia 
(Vakioos Drugs Used) 


AUTHOK total CASES 

Oth 2nd .3rd 4th 7 Tii Stii 1 2th 3rd, 4th and Oth mlxed 

Adam 


j— — 

Aclams 



Angelescu and 



Tzovaru 

Ashworth 

050 

^ ^^1 (Sth and 12tli) 

Babcock 

12,000 

5 

Becker 

Blatt review of literature 

„ 1 (3rd and 6th) 

78 2 1 4 2 7 

Bodechtel 


1 

Borchardt 

Brenner- 


1 

Qoldschwend 

2,000 

0 

Cliiene 

12,000 

30 

Dax 


0 

Deetz 


1 

Fawcett 

2,000 

0 

Franz 

3 

Gabrieljan 

4,000 

1 

Gottschalk 

1 

Hughes 

500 

2 

Jacqueau 


1 

Kirsclmer 

4,000 

3 

Bjaoblooh 

1 (Oth and 5tb) 

Korte 

1,800 

1 

Landow 

1 

Lindemulder 


1 

Loeser 


2 

MacLacIilan 


1 (ocular) 

Orkin 

45,906 

0.7% 

Boeder 

4 

Schepelmann 


1 

Sellheim 

.1 ,000 

9 

Sonnenberg 

Strauss 

Violet and 

1,181 

3 11 1 (Sth and Glli) 

32 

Fisher ' 

Collected 

44 12 

Woltnian 


1 

Backer-Griindahl 


2 

Hygaard 

1,198 

1 1 (Gth and Tth) 


mentions thrombosis, embolism, and unlmown causes in discussing the 
etiology of such hemiplegias. Seven reported cases following spinal 
anesthesia appear in Table III. 

Paraplegia. — ilennelT'* stated that neurologists recognized an entity, 
“stovain tabes.” Neugebauer'® reported one case of paraplegia. In 
another series where tropococainc was used in amounts liigher than 0.05 
c.e. of 5 per cent solution, 10 out of IS cases had paralysis of the legs 
lasting several hours. Violet and Fisher’s'“^ 16 eases were from sixteen 
authors who used four different agents. In the majority of eases re- 
covery was spontaneous in from five days to five months. One of 
SteuernagelV" 3 eases lasted three montiis, then recovered. The others 
were transient. In one case eight days postojieratively neurological 
changes were noted, especially involving the right leg. Hewer’s” case 
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to injection of tlie drug- into a nerve root. Anderson^ stated that 
radiculitis may develop and last several months, but eventually recov- 
eiy occurs. 

Backache. — ^Backache, at least in a mild degree, probably occurs more 
frequently than is reported because of difficultj^ in evaluating this com- 
plaint. Tendler®'* in 200 cases liad 1 instance of severe backaelie lasting 
one week. 'Woodbridge‘““ reported 3 instances of backache in 1,381 
cases and Jarman"- stated that backache occurred in 0.02 per cent of 
the eases after spinal anesthesia. 

llyelitis. — Smith®- observed one complete transverse myelitis in the 
nmth thoracic segment which appeared on the seventeenth postoperative 
day. Brock, Bell, and Davison®® and Arnheim and Mage® each reported 
1 case of transverse myelitis. Franke®® observed 2 such cases ■with per- 
manent paralysis. Orkin®® gave 0.16 per cent as tlie incidence of mye- 
litis. Nonne and Demme®® reported a case following the injection of 
tutocain. See Table III. 

Meningitis and 'Encephalitis . — The oeeim'ence of infection following 
spinal anesthesia is perhaps the most easily explained of all the com- 
plications and can be prevented by aseptic technique. The etiology of 


Table IV 

Meningitis Following Spinal Anesthesia 


AUTHOR 

SEPTIC 

ASEPTIC 

? TYPE 

Arnheim and Mage 

1 

1 


Ashworth 

1 



Bodechtel 

1 



Brock, Bell, and Davison 


3 


Brunn 

1 



Campbell 

1 

1 


Hyslop 



1 

Orkin 

9 



Helm 

1 



Sehepelmann 



1 

Sonnenberg 

3 



Violet and Fisher 

1 




the “aseptic” meningeal reactions is not clear. Table IV presents a 
summary of some reported cases. B. pijocijaneus was isolated from 
Arnheim and Mage’s ease.® Orkin'*® reported an incidence of 0.26 per 
cent of meningitis and encephalitis. He found 9 cases of septic men- 
ingitis in 15,000 collected cases. These 9 and the 1 recorded by Arnheim 
all ended fatall 3 ^ Campbell®® reviewed the histories of 2 patients who 
developed meningitis. One presented at necropsj- a monoejdic meningitis 
with a large intraventricular hemorrhage; the other, acute purulent 
meningitis, intraventricular hemorrhage, and diffuse ganglion cell de- 
generation in tlie cerebral cortex. The organism was undetermined in 
the latter. The first ease had preoiierativel.v multiple small furuncles 
over the body and an acute cj'stitis. The second had an abscess of the 
heel. Brock, Bell, and Davison®® reported 1 case of polioencephalitis; 
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the dura mater in the lower part of the spinal canal. There was ascend- 
ing degeneration of almost all of the posterior columns of the lumbar 
and sacral cord, but the posterior roots and horns were intact. The 
brain showed no histopathologic changes. Of Michelson's” cases, 2 even- 
tually came to necropsy. Thickened meninges adherent to the spinal 
cord were foimd. 


Quadri'plegia. — Devraigjie, Suzor, and Laeiinee®^ reported a ease of 
quadriplegia. In this ease 5 per cent novocain was used. Pour days 
postoperatively the patient developed loss of muscle tone in the legs. 
On the fifth day a complete flaccid quadriplegia was present. On the 
eighth postoperative day there was rapid and spontaneous recovery with 
slight residual impairment of extensor strength in the lower extremities. 

Bowel and Bladder Dtsturhanccs.-— Neugebauer’® reported 3 cases of 
temporary anal sphincter paralysis following tropococaine. Waters^*’® 
had 1 such ease out of 297 patients. In this case the paralj’sis lasted 
twelve days. Beurnier’^“* had 1 in 210 eases. Silva'”^ saw 1 ease with 
permanent bowel and bladder par'alysis after spinal anesthesia for the 
removal of azi inguinal node. Hughes'*® had 3 cases in 500. One had 
retention for many months, one had loss of bladder power and anal 
analgesia, and a third was incontinent. Arnheiin and llage^ had 2 cases 
out of 497 who had urinary retention. Bedeschi^® repoi’ted paralysis of 
the anal sphincter in 2 out of 294 cases with amylocaine hydrochloride. 
One subsided after ten days, the other after thirty-five days. Cystitis 
and decubitus rrlcers developed in the second case. 

Neuritis and Sensory Disturbances. — Woodbridge,'®® in a study of 
1,381 eases, reported the follorving; hj'peresthesia in 2; numbness in 2; 
anesthesia of the thigh in 1 ; and coceygodynia in 1. Paresthesias were 
reported by Orkin®® in 0.19 per cent of 45,966 cases; Brock, Bell, and 
Davison-® saw 2 cases of cauda equina neuritis. Jones®® reported 1 case 
of sciatic pain lasting six months after a spinal anestliesia. Brunuing'®* 
stated that he had several out of 200 cases who had persistent pain in 
the legs. Waters'®® cited 2 cases out of 297 that had pains in the lower 
extremities for some time after leaving the hospital. 

Sellheim®® saw 1 instance of radial nerve involvement in 1,000 cases. 
Lindemulder®® reported a case of severe pain in the upper extremity. 
This patient died and changes in the doi’sal and lumbar cord were found 
at necropsy. 

Woodbridge'®® had 4 patients with transient foot drop following 
nietycaine spinal anesthesia. Schepelmann*® had 1 ease in which foot 
drop appeared on the eighth postoperative day and recovered completely 
in one j'ear. IMeElligott'® observed 1 foot drop following 500 seuroeainc 


anesthetics. , ... 

Brock Bell, and Davison®® saw a case of lumbar radiculitis appoar- 

ino' three weeks after injection of the anesthetic. Babeodc'® had 1 case 
S%iolcnt radiculitis in 12,000 eases. He attributed this complication 
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were said to liave been normal. In another instance where avertin and 
tropoeocaine were used, sudden unconsciousness and convulsions devel- 
oped two daj's postoperativel 3 ^ Six days later a paralysis of the left 
external rectus muscle appeared and the patient died on the sixteenth 
postoperative day. There were multiple hemorrhages throughout the 
brain and spinal cord. Bodechtel'® believes that circulatory changes 
produced by spinal anesthesia may favor the occurrence of hemorrhage 
and thrombosis in the central nervous system. 

Schepelmann®® had a patient who was very restless during and after 
the operation. He became unconscious and remained so for three days 
and for weeks was irrational and incontinent, with paralyzed sphincter, 
bladder, and legs. A diagnosis of “myelitis lumbalis” was made. Years 
later the patient was slightly improved. 

6uinard^“'‘ described “syncopes” follorved by fevei', intense headache, 
and a meningeal reaction. Ashworth® reported an instance of leg pain 
beginning soon postoperatively and followed one year later with occipital 
headache. This author also had a ca.se with headache three days post- 
operatively and later failing eyesight and tingling and numbness of the 
right leg. He stated that late studies of neurologists showed that 4 of 
202 cases after spinal anesthesia had nervous sequelae. 

Pemberton®* discussed a case that developed meningitis following a 
Mikulicz operation under spinal anesthesia. On the seventh postopera- 
tive day manifestations of meningitis appeared, with death on the tenth 
day. Necropsy revealed acute purulent meningitis limited to the vertex 
which was probably blood-borne from a small pulmonary abscess which 
had developed around a small metastatic carcinoma growth. These 
findings perhaps absolved the spinal anesthetic. He stated that “there 
is a tendency for the surgeon to attribute to the anesthetic or its mode 
of administration any unusual complications which cannot readily be 
accounted for otherwise.” 

The following case report is made in an effort to add to the recoi'ds 
of sequelae that may follow spinal anesthesia. It is necessary, however, 
to bear in mind the above statement of Pemlmrton, as we in no way wish 
to discredit the selective and indicated use of this type of anesthesia. 

CASE REPORT 

Mrs. V., age 38 years, was a patient who had had a diarrhea of ten to twelve 
stools daily for si.x months, a loss of 75 pounds in weight, abdominal cramps, and 
progressive weakness to the point of inanition. She appeared caeheetic and acutely 
ill. Her blood pressure was 118/5S. The cardiovascular system was apparently 
normal. The lungs were clear. The abdomen on palpation gave a sense of full- 
ness which was neither tympanitic nor ascitic. There was tenderness over the 
region of the sigmoid and descending colon. The liver was palpable two finger- 
breadths below the costal margin, smooth and nontender. Her red blood count 
was 4, •150,000; hemoglobin, 05 per cent; and white blood count 18,100, wdth 76 
per cent polymorphonuclear leucocytes, 3 per cent large lymphocytes, and 3 per cent 
small lymphocytes. The urine contained one plus albumin. The blood Wassermann 
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Lmdeiniilder,“ 1 case of encephalomyelitis; Ashworth, « 1 nonhemolytic 
streptococcus meningitis beginning twent 3 '’-four hours postoperatively ; 
Schepelmann,®^ 1 ease of meningitis which expired four days postopera- 
tively ; Violet and Fisher, 1 death of suppurative meningitis eight 
hours postoperatively; Sonnenberg,®' 3 cases with septicemia and sup- 
puz'ative meningitis; Eelin,**’ 1 death thirty hours postoperatively of 
suppurative meningitis; and Brunn,^^ 1 purulent meningitis. The last 
patient had a septic course before the spinal. Bodeclitel's^® case had 
meningitis with brain liemorrhage. Keynolds*' reviewed 3 eases of 
aseptic meningitis following diagnostic lumbar puncture. The patients 
had fever, stiff neck, and positive Kernig's sign. All recovered. 

MISCELLANEOUS COMPLICATIONS 

Hadfield'*^ reported a death due to bronchial spasm and also one due 
to increased dyspnea in an asthmatic patient after spinal anesthesia. 
Stillwell®^ had a case of massive pulmonary collapse. 

Obviously, hysteria, kaUucinations, and delirium, as well as the true 
psychoses, are complex in origin and can never be unquestionably at- 
tributed to a spinal anesthesia as their simple cause. In fact, Wolt- 
man^"® stated that when a truly “postoperative psychosis” develops it 
almost invariabl}’' follows an inhalation anesthesia, usually including 
ether. He could not find a single case at the Mayo Clinic of true post- 
operative psjmhosis following a spinal anesthesia. Woodbridge^°° in- 
cluded 1 case of hj'steria in his review. Munehmej'er’®* had 2 instances 
of “traumatic hysteria” in 1,000 eases. Reznier’®^ saw 1 case of paralj''- 
sis of the extremities and neck with complete recovery in fifteen days, 
which he attributed to hysteria. Mingozjmini’®'* reported “hj'sterical 
convulsions” for eight months following a spinal anesthesia. Steuer- 
nageP® had 1 out of 320 patients develop a psychosis. OrkiiP® gave the 
incidence of psjmhosis as l.S per cent. Brunning’'’'* reiiorted 2 in 2,000 
cases. It is the general belief that persons with an}" cJianges of the cen- 
tral nervous sj^stem should not be given a spinal anesthetic. 

•MIXED C03IPLICATIONS 

Dandois®® had a patient develop headache and convulsions after 
cocaine spinal anesthesia and on the ninth postoperative day a complete 
paraplegia. Delirium and mania then began and lasted one month. The 
author questioned this being a meningoencephalitis because of an afe- 
brile course. 

BodechteP® reported convulsions three days postoperatively, after a 
novocain spmal anesthesia, with later facial paralysis, respiratory 
paralysis, and death. Necropsy revealed a cerebral infarct. There ivas 
no examination of the spinal cord. One patient died at the end of an 
eration performed under tropococaine spinal ancstliesia and avertin. 
\toopsy revealed no cau.se of death, and tl.e spinal cord and brain 
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ganglion cells in the central nervous system, changes described by Nissl under the 
heading of acute disease of the nerve cells. The cell body becomes swollen; the 
fundamental unformed substance of the cell, the hyaloplasm, stains more deeply 
^Yith basic solutions and this process extends into the axone and dendrites so that 
the ramifications of these can be followed for greater distances than normally is 
the case. The nucleus swells, moves toward the periphery of the cell, and the 
nucleolus enlarges. The glial elements show- both progressive and regressive altera- 
tions: progressive indicated by cell division and accumulation of glial nuclei around 
abnormal nerve cells, the process of neuronophagia ; regressive indicated by hyper- 
chromatosis of the glial nuclei. These changes were seen in this case spread dif- 
fusely throughout the brain. Examination of four areas of the cerebral cortex, 
of the thalamus, the lenticular nucleus, the small nuclei in the wall of the third 
ventricle, and both mammillary bodies revealed this acute, nonspecific disease of 
the nerve cells, which we have attributed to the patient’s extensive systemic in- 
fection. 

In addition the right jiiammillary body showed hemorrhagic softenings, multiple 
small areas in which there was complete destruction of all of the cells, and tlm 
presence of only vague cell shadows and accumulations of yellow hematoidin pig- 
ment. There were a marked proliferation of capillaries and a profuse overgrowth 
of glia along with acute disease of the nerve cells in those areas of the mammil- 
lary body not occupied by the softenings. BodechteDo has described 1 brain in 
which there were numerous hemorrhagic infarcts in a patient who died on the second 
postoperative day following an operation under novocain spinal anaesthesia, and 
Brennerio has described 4 autopsies in which softenings of the brain were found 
following spinal anesthesia. In the case we are reporting tlie patient’s poor gen- 
eral condition and consequent poor circulation were more than adequate to account 
for the changes found in tlie right mammillary body without implicating spinal 
anesthesia. Since the areas of softening here wei'e several weeks old it is a possi- 
bility, but in no way a proven fact, that they might have arisen during the period 
of somewhat poorer circulation at the time of spinal anesthesia and operation. 

IVe come now to the changes seen in the spinal cord aud brain stem. Eight 
different blocks from the cord were studied, and Nissl, fat, Weil, and Spielmeyer 
stains for myelin, and Maichi stain, hematoxylin and eosin, and Freeman’s silver 
stain for axis cylinders were used. With the Nissl stain most of the nerve cells 
in the lumbar cord show tlie so-called retrograde type of degeneration in varying 
stages of severity, but usually in an advanced stage. The cells are swollen and 
rounded; their protoplasmic processes seem to have vanished right up to the cell 
origins; the Nissl bodies in the cytoplasm have largely or completely disappeared, 
leaving the cell body with a light blue opaque ground glass appearance. The 
nucleus is eccentric, may produce a humplike protrusion of the cell membrane, 
or may be completely extruded. In the thoracic cord scattered cells not only in 
tile anterior horns, but also in Clarke’s column and in the intermediolateral cell 
column show these retrograde changes. But in the cervical cord, the medulla, and 
the pons, except for marked degeneration in the dorsolateral cell column, the 
majority of the cells appear normal. In the fat stains large globules of orange- 
staining lipoid are seen to lie present in tlie degenerated cells. In the stains for 
myelin tlie anterior and posterior roots in both their intramedullary and extra- 
medullary portions are seen to be either extensively or completely demyelinated. 
This change is present in all of the sections. In the lumbar portion of the cord 
and to a less extent in the thoracic and cervical regions there is a zone of peripheral 
ilemyolinization extending inward a variable distance toward the center but present 
to some extent around the entire 3(>0 degrees of the eireumference of the cord. 
In the demyelinated fibers there is some swelling, but there is no increase in sur- 
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and Kahn tests were negative. Her temperature vauged between 100 and 104“ K. 
On proctoscopic examination much creamy mucoid material was obtained, and a 
large rectovaginal listuia was seen. There were no amoebae in the stools. X-ray 
studies of the gastrointestinal tract indicated a regional ileitis. 

The diarrhea was controlled by medication; but the fever and loss of weight 
continued in spite of blood transfusions and supportive treatment, so resectioa'’of 
the affected bowel was advised. When the patient was brought to the operating 
room, she appeared pale and cachectic. She looked 50 years old instead of 38, 
her actual age. She complained that her "chest was too tight" and her mouth 
dry. She breathed loudly through her mouth and talked in a rambling fashion. 
She cooperated ^YeU, but she did not seem to realize that she was in an operating 
room or having an operation. Her skin was dry, her tongue coated, and her breath 
foul. She was cougiiing and expectorating thick sputum. A cheat examination 
was negative. Her pulse rate was 112 and Wood pressure was llO/TO. Spinal 
anesthesia was used; 140 mg. of novocain crystals dissolved in 5 c.c. spinal fluid 
were injected in the spinal canal at the third lumbar interspace. A 20-gaugo 
Lundy spinal needle was used. Anesthe.sia to the fourth dorsal level was ob- 
tained. At the end of the operation, the patient felt the last few skin stitclies. 
Her condition was good throughout the iwocednre, which lasted one hour and 
twenty minutes. Eighteen inches of ileum were removed, and a lateral anastomosis 
of the ileum and anterior surface of (he cecum was made. 

Following this operation the patient seemed to bo improving slightly up to the 
nintli day, when she suddenly had a severe chill and temperature elevation to 103° 
F, Then her condition gradually became worse in spite of many blood transfusions. 
On the eighteenth postoi)erative day she complained of difficulty in breathing. A 
chest examination at this time showed nothing essentially abnormal, but by the 
next day she was obviously using the accessory muscles of respiration. A diagnosis 
of paralysis of the diaphragm was made and verified by fluoroscopic examination. 

A neurological e.vamiuation showed, also, a flaccid paralysis of both lower extremi- 
ties with bilateral positive Babinski reflex. She was placed in a Drinker respirator, 
but there W'as no improvement, and on the twenty-eighth postoperative day she ex- 
pired after vomiting and aspirating the vomitus. 

JPost Mortem Examination . — The weight of the body was C2 pounds. There 
was obstruction of the trachea and main bronchi by stomach contents and over- 
expansion of both lungs. A very early bronchopneumonia was found. The right 
pulmonary artery was thrombosed. The heart was small and showed fibrous thick- 
ening of the mitral valve. The esophagus was small, measuring only 2 cm. in 


circumference. 

The terminal ileum was absent with a side-to-side eateroeolostomy. There wore 
regional ulcerative ileitis and colitis with a small perforation in the transverse 
and descending colon. The portal and splenic veins were thrombosed. Cholelithiasis 
was found with obstruction of the neck of the g.ail bladder and dilatation of gaJi 
bladder with white bile. There was slight fatty degeneration of the liver. There 
were a large rectovaginal fistula and two ischiorectal abscesses with fistulas. There 
were marked vaginitis and cervicitis. The bladder was diffusely iuflaiiied and there 
was an ascending ureteropyelitis with multiple abscesses in both Iddiiey.s. There 
were multiple phlebolitli.s of the veins of the broad ligament. There wore an old 
thrombus in the right iliac vein and recent thronibo.sis of the left iliac vein. 

The onlv abnormalities in the central nervou.s sy-dem .app.arent on gro.s.s ox- 
•imination were dilated and engorged ve.ssels in the Icpto nieningcs over the cerebral 
hemispheres and in the thalamus, and numerous pin-point hemorrhages in the right 

ntamnnliarv' bodj . _ .... 

In an individual with such severe and extensive systemic mfectiou one expeet.s 


to find on microscopic 


e.vamination marked ehaiiges in the appearance of the 
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generation in the anterior iiorns o£ tlie spinal cord but also a derayeliniza- 
tion of the posterior columns and ])ostorior roots, and in one ape and 
one dog there Avas a demyelinization around the entire periphery of the 
cord extending in irregularlj" toward the ecntei'. Klose and Vogt®® gave 
dogs and rabbits spinal anesthesia ivith stovain, noAmcain, and tropoco- 
caine. They found no changes in the ganglion cells from tAAm hours to 
tAvo days after injection, but subsequently the reaction of degeneration 
Avas seen in some of the cells of the anterior and lateral horns of the 
lumbar and dorsal regions and to a lesser extent in the cervical region. 



Pig'. 2. — Herxheiraer’s method for fat {X325). Anterior horn cells in lumbar 
region. Orange-staining globules of lipoid material in all of the nerve cells (black 
m the illustration). 


The Marchi stain shoAved fiber degeneration in the entire periphery of 
the cord and in the posterior columns. Spiller®® foimd in a dog killed 
forty-two daj"s after repeated stoA'ain spinal anesthesias that the lum- 
bar cord shoAved: (1) degeneration in the posterior columns and in the 
intramedullary portion of the anterior roots, and (2) swollen axis 
cylinders in the anterior and posterior roots. Davis and eo-ATOrkers,-^ 
using four spinal anestlietic preparations Avith procaine as their chief 
constituent, found in dogs: (!) a slight inflammatoiy reaction in the 
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rounding glia, and the involved areas have 
subacute combined degeneration of tlm spinal cord 

axis cylinders to be essentially normal. ^ Freeman stain shoivs the 

histologic studies of the effects of spikal .^esthetic lgekts 

IN anoials 

Koster and Kasman™ found tliaf rpti-noi..irin n 
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grade^ type S'^dege^nemti^^in^celi'Jt'^upper right"^* mijder“tS«S-P region. Severe retro- 
at lower left. c. * av uppti rigiit . milder degree of same type m cell 


It lias been shown in animal experiments by van Licr'<>= (1007) Uni 
normal dogs given a subarachnoid injection of stovain show retro-ndc 
degeneration in tJie cells of the lower spinal cord, reaching a maxL'iim 
by six liotirs and returning almost completely to normal twentv-four 
hours after the injection. Wossidlo”“ (1S08), u.sing stovain. alypin 
and novocain in rabbits, came to c.s.sciitiaHy the same coneln.sion .Spiel' 
meyer found in one dog and three aju-s which had a flaccid paresis- of 
the lower o.xtrcmities following single or repeated stovain .spinal ane.-- 
thesias that there was not only persistent retrograde ganglion cel] dt 
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3 of these cases-®’ '* there was either a demyelinizatioii of roots and 
periphery- of the cord in the lower spinal canal or retrograde degenera- 
tion of ganglion cells or both. 

In our case, since the changes in the spinal cord closely parallel those 
found following spinal anesthesia in animal experiments, and in 3 of the 
previously reported clinical eases, it is our conclusion that they are 
primarily caused the spinal anesthetic, although in this case it also 
seems likelj^ that the patient ’s extremel 3 '' poor general condition made her 
spinal cord much less resistant to the toxic action of the anesthetic. 


SUMMARY 

From this report it is obvious that a ivide variety of neurological com- 
plications, either immediate or remote, may follow spinal anesthesia. The 
tables summarize the pertinent data. XJndoubtedl 3 ’- man 3 ^ complications 
will go unrecognized unless careful postoperative neurological studies 
are made. That some of these complications may appear da 3 >'s, weeks, or 
even months after spinal anesthesia should be of definite interest to 
internist, surgeon, and anesthetist. Fortunately, these complications are 
relatively infrequent and should not deter the use of this anesthetic when 
it is indicated. 
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Review of Recent Meetings 


REPORT OP THE MEETING OP THE NORTH CENTRAL 
BRANCH OP THE AMERICAN UROLOGICAL ASSOCIATION, 
INDIANAPOLIS, IND, SEPT. 25-27, 1939^ 

C. D. Creevy, M.D., Minneapolis, aiiNN. 

(From the University Hospital) 

T he North Central Branch of the American Urological Association met at 
Indianapolis, Ind., on Sept. 25 to 27. 

C. C. Higgins, Cleveland, Ohio, discussed present opportunities for training in 
urology, emphasizing that only the rudiments can he taught to undergraduates 
because of the demands made upon their time by the other specialties. While 
relatively few clinics offer really adequate training in urology at present, the 
number of those that do is increasing. The efforts of the American Board of 
Urology to catalogue residencies and fellowships and to elevate the standards of 
training and practice should be of increasing assistance to those seeking train- 
ing in the future. 

ff. B. Morgan, Cleveland, Ohio, discussed the indications for pneumopyelog- 
raphy, thus far little used. It is of value chiefly in demonstrating radiotrana- 
parent calculi when other methods fail, and in such circumstances it may he 
invaluable. While there is theoretically some danger of air embolism, Morgan 
has had no mishaps in a considerable series of cases. 

Ii. P. Dolan, Toledo, Ohio, presented a case of sudden collapse with allergic 
manifestations and death following the intravenous injection of diodrast. He 
feels that diodrast and similar agents are contraindicated in any patient with 
a history of allergj^, although there is little mention of such a contraindication 
in the scientifle, and none in the commercial, literature on excretory urography. 

N. ff. Heckel, Chicago, 111,, emploj’ed testosterone propionate in benign hyper- 
trophy of the prostate, undescended testis, and sterility, quite without success. 
Sperm counts made before, during, and after treatment indicate that testos- 
terone impairs spermatogenesis. In Froelicb’s syndrome and hypogonadism, 
testosterone caused a deflnite growth of the penis and of the pubic hair, and 
was useful. 

J. S. Eisenstadt, Chicago, 111., operated upon thirteen patients who had re- 
ceived untonor pituitary-like .substance for undescended testes. In those who 
md received a total of more than 0,000 rat units, the testis was smaller and 
•softer than usual, suggesting injury by the hormone, although the evidence of a 
delinito connection between the use of hormone and the size of the testis seems 
far from clear if one considers how often the undescended organ is not quite 


•Only those papers actually heard by the author arc reviewed 
Kecclved lor publication. October 25, 1939. 
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Charles D. Ehlert, Alton, 111., repovlod a ease in which apiienclicitis produceti 
dysuria, pyuria, and urinary frequency with fev&i’ and wliich was jjii.staken for 
pyelonephritis until peritonitis developed and led to a fatal outcome. The more 
usual error consists in removing ia normal appendix for symptoms actually due 
to ureteral calculus or seminal vesiculitis. While the average case is usually 
readily diagnosed, the exceptional one may demand great diagnostic acumen. 

Euhen Flocks, Iowa City, la., discussed some interesting studies of the calcium 
metabolism in patients with renal lithiasis; in two-thirds of the cases he found 
an increase in calcium e.xcretion on the affected side whether the calcium con- 
tent of the diet was low or high. When urine was collected separately from 
the two kidneys, excretion was usually higher on the affected side. He pointed 
out that acidification of the urine in eases of increased excretion, while usually 
desirable postoperatively to prevent recurrence of stones, at times might cause 
further increase in excretion of calcium and so favor stone formation. In pa- 
tients whose excretion is normal this does not hold. 

Parke G-. Smith, Cincinnati, Ohio, described the successful use of uretero- 
ureteral anastomosis. The lower ureter had been damaged at a high enough 
level so that it could not be reiniplanted into the bladder; it was divided above 
the site of injury, carried across beneath the peritoneum to the other ureter, 
and anastamosed to it; subsequent urograms showed both kidneys to be normal. 
C. C. Higgins, Cleveland, Ohio, reviewed a similar case of his own. While this 
is an admirable achievement, one cannot help but wonder whether, under most 
circumstances, it would not be wiser to implant the affected ureter into the bowel 
or to remove its kidney, rather than to jeopardize the opposite kidney by 
meddling with its ureter. 

P, E. B. Foley, St. Paul, hOnn., presented an interesting example of embolism 
of the renal artery with the following features; an elderly woman with a cardiac 
le.sion developed sudden severe renal pain. Cystoscopy demonstrated anuria on 
the affected side but with a normal retrograde pyelogram. Subsequent excretory 
and retrograde pyelograms at intervals showed a functionless kidney which was 
still shrinking a year later, thus confirming the diagnosis. 


THE SWEDISH SURGICAL SOCIETr 


I'Ie.vky N. Harkins, M.D., Ph.D., Detroit, Mich. 

(From the Department of Snrgery, Henry Ford Hospital) 

■^HE spring meeting of the Swedish Surgical Society was hold in the surgical 
•>n 'I'o-fo Academic Hospital, Uppsala, Sweden, on Saturday, 3Iay 

- , 9. Before proceeding to a discussion of the meeting, a very brief review 

o tie organization of Swedi.sh surgery will bo given for the benefit of Ameii- 


As in most other countries, the medical schools of Sweden are a stroim doter- 

Zme ImdicH r 

central pin an 1 n'” , Stockholm in the 

. , ^ an hoiir’.s tram ride north of Stockholm. This ratio 

o three schools to .i, 000, 000 i„habitant.s is much the same (1:2,000,000)' 0^0 

1 ‘o 127,000,000 (1:1,800.000). Petren is the 

UcccK'oil for pubHciitlon, October 2G, 1933. 
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In tlie ensuittg diseussioa of iiomoaes, W. E. Lower, Clevelana, Ohio, spoke 
very hopefully of the possibilities of enaocrine therapy in prostatism, although 
success is not as yet at hand. 

Bussell Herrold, Chicago, 111., reported that sulfapyridine had cured 75 per 
cent of the cases of gonorrhea treated by him in from five to seven days; 15 
per cent were cured by a second course, and 10 per cent proved refractory. If 
this is borne out by subsequent experience, gonorrhea may be regarded as very 
nearly conquered. 

On the .second day, Harry Goldblatt, Cloveiand, Ohio, reviewed his experi- 
mental work upon hypertension. In addition to the experimental proof that 
lenal ischemia, even "when unilateral, may cause hypertension, clinical evidence 
is now accumulating. The mechanism by which ischemia produces hypertension 
is not yet fully known. Goldblatt states that it is only one of a number of 
factors which may produce high blood pressure, and that its relative importance 
is not yet known. The review'er feels that many an innocent Iddney will be 
I'etaoved from patients with hypertension before this fact becomes .as apparent 
to urologists and surgeons as it is to Dr. Goldblatt. 

W. N. Taylor, Columbus, Ohio, described his experiences with suprapubic 
prostatectomy and transurethral resection; he was unable to believe that the 
latter operation was preferable in 90 per cent or more of the cases, ns is held 
by some. In his own hands the mortality of the two operations was not very 
different. Open operation is easier and more certain in the large prostate, 
although he remarked that the term "large” meant various things to different 
urologists. 

The paper of C. E. Marquardt, Milwaukee, Wis., on 74 eases of injury to the 
urinary tract by violence may be summarized as follows; In diagnosis excre- 
tory urography and cystography are invaluable. In treatment, conservatism 
and alert observation arc the keys to success with renal injury. Surgical drain- 
age to the injured bladder is imperative. The traumatized urethra may respond 
to catheter drainage, while the ruptured organ must be repaired surgically. In 
any case, a stricture must be anticipated and dilatations begun very early if 
stricture is to be avoided. 

Ureteral injuries during gynecologic operations were considered by I. ff. Shapiro, 
Chicago, 111., and George Ewell, Madison, Wis. If injury is discovered at the time 
of operation, repair over a catheter is the method of choice, and extraperitoneal 
drainage is essential. If the lesion is discovered during early coiivaic.'icence, 
nephrostomy on the obstructed side is far safer than reopening the abdominal 
wound. Later, an occluding ligature may bo absorbed and continuity reatorod 
spontaneously, or the severed ureter may bo united end-to-ond over a i-nllwter 
and reimplanted into the bladder or even into the bowel. Succes.sful e.vampica 
of various method.s were supplied, iniduding some in which repair or reimjihiuta- 
tion was technically impo.ssibie, ami in which nephrectomy was the best solution. 

On the last day, J. L. Emmett, Koehester, ifinn., reported a series of ca.ae.s in 
which urinary retention, aceompanied by little or no visible evidence of iirnsValic 
enlargement, oven in the presence of lesions of the spina! cord, such n.s tubes 
lorsalis bad been relieved by trniisuretliral resection. This pos.sibility is well 

-n to most urologists, Imt needs dis-seinination among olber medical nlio, 

■n'tho best of intentions, deny relief to patient.s with "cord bladder” or reten 
"■ of the urine without palpable pro.-tatic cidargement. It is to l.c remem 
iered that such retentions may occur in youag men. 
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tlie transfusions (in two eases only one, in the third, three ti’ansfusions) the 
processes w'ere definitely limited and soon healed. The author demonstrated at 
the same time some re.sult.s of experimental investigations on rabbits on this 
subject. These animals were inoculated intracutaneously with staphylococcus 
and streptococcus organisms and then given a phylactotransfusion (the donor 
being sensitized only once, three hours before the transfusion). The inflamma- 
tory areas on the test animals were then excised at intervals and examined 
microscopically. It was found that these areas were more completely and 
rapidly limited on the test animals than on the controls, a difference in re- 
action which is fully seen from eighteen to thirty hours after the transfusion. 
These results are in full accord with clinical experience. As this difference in 
reaction seems to be fully developed during only a short period, the author sug- 
gested that the phylactotransfusion be repeated, if necessary, after twenty-four 
to forty-eight hours. 

Gunnar Bedell, Uppsala: Are Anastomotic Operations a Legitimate Pro- 
cedure in CholedochoUthiasis? In this paper Bedell made a comprehensive sur- 
vey of the literature on the subject as well as a review of the cases treated 
at Uppsala. This report is to be published in full in the near future and so is 
abbreviated here. It promises to be the most complete survey ever made of the 
subject. 

Karl Erik Grott, Uppsala: Sarcomatous Embolism in Left Pemoral Artery 
With Extensive Postemholic Thrombosis. Treatment With Bmholectomy and 
Injection of Heparin Solution in the Artery. — A married woman, aged 36 years, 
had an amputation of the right leg in 1937 fov sarcoma tibiae. In February, 
1939, roentgen examination showed pulmonary metastases. Embolism of the 
left femoral artery, possibly from a tumor embolus from a pulmonary vein, oc- 
curred on February 27, 1939. 

Operation was performed ten hours after the onset of syiuptoms and an 
embolus and postembolic clot, S cm. in length, were removed through an arteri- 
otomy. Extra-arterial massage gave only temporary improvement of the circu- 
lation. Through another incision another postembolic clot of not less than 75 cm. 
came out, hut the circulation still showed only a slight improvement. Two more 
attempts to restore it failed, intra-arterial eupaverin helping temporarily. New 
clots always appeared after suturing the arteriotomies and the prognosis for the 
life of the limb seemed very poor. Indeed, the passage in the artery was 
cleared for the fifth time by arteriotoray and immediately after the incision was 
sutured 100 mg. heparin (2 c.c. of a 5 per cent solution) was injected in the 
artery just above the incisions. The circulation in the leg was now definitely re- 
stored. Some more heparin and eupaverin were given the following days. Viabil- 
ity of the limb was good and there were no postoperative complications. The 
patient died a month later from her pulmonary growths. 

At necropsy the left common femoral artery showed perfect passage with 
only a few very small clots attached to the wall. Microscopic examination of 
the embolus showed sarcomatous involvement of the same type as the primary 
tumor and the lung metastases. 

The impression was gained that in such a case with a very pronounced 
tendency to form clots at the operative site, the adjuvant treatment with heparin 
laa e it possible to get a definite re.storation of the circulation after removal 
at ^ h* postembolic clots. The intra-arterial injection of heparin 

a 0 desired site of action would seem to be more logical than intravenous 

aummistration. 
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professor of surgery at LuuJ and Nystrom at Uppsala, while Stoekholm has two 
surgical clinics of university rank, with Soderlund and HellstrSm as their heads. 
The former is at the Serafimer Hospital and the latter at the Maria Hospital. It 
is of interest that all of these men except Hellstroiu are at or near the retiring 
age. Petren just retired this summer, while in May, 1939, Hellstrom took over 
the post left open by the retirement of Einar Key. This year and those im- 
mediately following thus will see a sweeping change in the leadership of the 
Swedish university surgical clinics. This is especially true because of the sud- 
den death of the famous Hybbiiiette, honorary professor in Stoekhoini, this 
spring. 

This brings up the question of the meaning of the term “honorary professor 
of surgery’’ in Sweden. When Hybbinette was alive, there were four such 
professors: Hybbinette and Giertz in Stockholm and Johannson in Gothenburg 
(Giiteborg) in general surgury and Olivecrona in Stockholm in neurosurgery. 
These men are appointed honorary professor in recognition of accomplishment, 
even though they are not university professors or “ordinarius.’’ When it hs 
remembered that some of our American schoois may have as many as a half-dozen 
full professors in one department, the distinction of becoming so in a land 
where there are only four such positions possible in the whole country is more 
manifest and the need for a few honorary professorships is also obvious. 'I'hc 
honorary professorships at present are held by three men who well deserve 
them. Professor Gierta (pronounced Yetsch) is at the Sabbatsberg Hospital in 
Stockholm and his department is definitely of university caliber, being more 
scientific than many university clinics in some countries. Similarly the clinic 
at Gothenburg, which already has scholastic connections because of the presence 
of a medical academy or nonuniversity medical school, is of a high order, Its 
leader. Professor Johannson, the originator of the threaded flanged nail for 
collum femoris fractures, is an excellent surgeon and scientist. The neurosurgical 
clinic of Professor Olivecrona needs no comment. 

Besides these professorial clinics, there are numerous surgical departments 
in community hospitals scattered throughout the country. One of the best 
known of these is that of Bohmansson in Srebro, which is a model of organiza- 
tion. Socialized medicine as existing in Sweden today has advantages and dis- 
advantages, a discussion of which is too complex to be made at this time. How- 
ever, mention will be made, without comment, of the recent doctor’s strike at 
the Serafimer Hospital, Stockholm, where surgeons of university ranking with 
positions corresponding to associate professors in this country protested be- 
cause their full-time salaries of $1,250 per annum were to he cut. 

The present meeting of the Swedish Surgical Society consisted entirely of 
papers given by members of the Surgical Clinic in Uppsala and represented a 
cross-section of the work of that department under the leadership of Professor 
Gunnar Nystrom. Visits to many European sargie.al clinics indicated that this 
was one of the most progressive and best organized in Europe. NystrSm is one 
of the great Swedish surgeons of all time and the character of the younger 
men in his elinic indicates a continuance of the higli .“tandards ho has .sot. Thu 
following papers wore given: 


Henry N. Harkins, Detroit, Mich. (By invitation.): Physical Factors in Sur- 
gical and Traumatic Shock. — The essential featuru.s of this paper Imvu already 
been reported in the American iiteratiire uiid will not be repeated here. 


Worald Lundberg. Uppsala: PhyUctotransfusion— Dr. Eundberg dennmstralci 
c-ises of septic infection treated with pliylactotranafuston. These 
were all of the phlegmonous type without tendency to limitation, but after 
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Cancer of tlie Colon and Rectum; Its Diagnosis and Treatment. By Fred W. 
Rankin, M.D., and A. Stephens Graham, M.D. Cloth. Pp. 358, with 133 illustra- 
tions. Springfield, 111., 1939, Charles C. Thomas, Publisher. $5.50. 

The experience and studj' alone which have been compounded to create this 
book make of it a splendid monograph. In addition, the subject matter is treated 
in a well-ordered manner and the book is well written. 

The senior author has been known as one of the leading exponents of surgery 
of the large bowel. This judicious monograph justifies fully the credence and 
authority which his expressions have been lent. 

The authors favor the exteriorization operation for excision of the left colon 
for malignancy when feasible. They trace the development of this operation and 
the abdominoperineal operation for cancer of the rectum, to which procedure they 
are partial. For malignancy in the right half of the colon, the authors advocate 
a one-stage aseptic excision, in which procedure the senior author has had a long 
experience. 

In acute obstruction of the colon the authors favor the performance of cecos- 
tomy as the decompressive operative procedure of choice. From his own ex- 
perience this reviewer cannot agree that an aseptic decompression can be made on 
the cecum in the presence of great distention as satisfactorily as on the trans- 
verse colon. Spontaneous tension perforation of the cecum has apparently not 
been a frequent occurrence in the experience of the authors. The authors point 
out quite rightfully that a permanent opening in the transverse colon is not as 
satisfactory as one in the left inguinal region. The value of an antecedent di- 
version of the fecal stream by colostomy when the continuity of the gut is to be 
re-established following a one-stage excision of the left colon is supported by im- 
pressive figures. 

This text constitutes a worth-while addition to the literature of the manage- 
ment of malignancy of the large bowel and can be recommended enthusiastically. 


The Essentials of Modem Surgery. By R. kl. Handfield-Jones, University of 
Cambridge, and A. E. Porritt, Editors. Cloth. Pp. 1,1-12, with 501 illustrations. 
Baltimore, 1938, Williams & Wilkins Company. $9. 


The editors’ expressed object in presenting this text under multiple authorship 
was to prepare a textbook intermediate between the two or more volume work 
and the short one volume text aimed at “the less enthusiastic student with 
sullicieiit easily assimilable material with which to satisfy the examiners.’’ This 
unpretentious objective the authors have beyond question achieved. 

The concentration of effort of fifteen authors upon this task lends .authority 
to the text; especially is this true when an author writes upon a subject wherein 
his interest has become well known through original and worth-while contribu- 
tions to the field. 


One criticism of most current surgical texts w-hich can with all fairness be 
leveled against this one, too, is the lack of specific information concerning the 
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Gunnar Nystroni, Uppsala: Multiple NaUs for Tracture of the CoUum Pemoris. 

Professor Nystrtim’s method is to use three small flanged uails of his own con- 
struction which are inserted in different directions after a careful x-ray-con- 
trolled reposition. The advantages of this method are twofold, the flxation of 
the head is better than when only one large nail is used and the head is less 
maltreated, the vessels being preserved and late necrosis prevented. The pa- 
tients stay in bed for three months, although movement is allowed during most 
of this time, and then they are permitted to walk. 

Gunnar ITystrom, Uppsala: Case of Pulmonary Lobectomy for Cancer. — A 
rvoniau who had previously been operated upon for carcinoma of the uterus de- 
veloped a metastatic lesion in the left lung. Because of slowness of the 
growth and lack of other evident metastases, operation was decided upon. 
After a previous artificial pneumothorax in several stages, the thorax was opened 
by extirpation of most of the left seventh rib. The hilus wns cut through after 
ligation; the lumen of the upper main bronchus was coagulated by diathermy, 
sutured, and covered by a flap of the lower lobe; and a left upper lobectomy 
was performed. The anesthetic used was evipan. A serothorax developed which 
organized and at the end of three mouths the patient felt quite well. 

Dr. Lundberg, Uppsala: A Case of Luxatio Humeri Posterioris Eetroglenoid- 
alis. — The caput humeri could not be kept in position by means of any fixation, 
but reluxated immediately. For that reason the patient, a man 45 years of age, 
was operated upon by the method of Hybbinette-Eden. The shoulder joint was 
opened from behind, the acromioclavicular joint opened, and the acromion 
chiseled through and drawn laterally. A tibial graft 3 by 5 by 0.3 cm. was put 
under the periosteum of the back side of the neck of the scapula, extending over 
the posterior margin of the glenoid cavity about 1 cm. By this moans the collum 
humeri was preveuted from sliding back. After fixation of the arm for four 
weeks, exercise was started and movements became normal after throe months. 

Gunnar Nystrom, Uppsala: Case Demonstration of Scalenus Syndrome.— 
From the last cervical transverse process, which was about 4 cm. long, a fibrous 
membrane extended down to the first rib. The process and the membrane were 
removed, with improvement. 

Dr. Lundberg, Uppsala: Narcotal, a New Intravenous Anesthetic. Luiul- 
berg related the experiences at the Uppsala Clinic with a new Swcdi.sh prepara- 
tion for intravenous anesthesia. In a large series of cases they had good re- 
sults with no complications. This anesthetic ha.s the following composition: 

Isopropyl-;3-bromallyl-N-methl-malonylearbamidnatrium 0-11 Bin. 

Phenyldimethylpyrazolon — 0,10 “ 
Glycerin — “ 

Aqua Eodost ud 1 ml. 
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for actual diagnosis. The format, printing, and quality of the illustrations are 
excellent. The book will be useful both for roentgen technicians and for phy- 
sicians who find it necessary to do roentgenography, but it must be supplemented 
by other texts. 


Roentgen Diagnosis of the Extremities and Spine. Bj" Albert B. Ferguson, M.D. 

Pp. 465, with 512 illustrations, including 508 x-ray plates, New York, N, Y., 

1938, Paul B. Hoeber, Inc. $12. 

In this text the author presents the wide experience of the New York 
Orthopedic Hospital with roentgen diagnosis of lesions of the bones and joints. 
Even a casual perusal of the text will indicate that the author is well oriented in 
the pathology of the disorders which he describes; that he is familiar with the 
clinical manifestations and course of the diseases which he undertakes to discuss, 
as well as the roentgen signs of the disease, which is his major interest. There 
are many subtended footnotes throughout the text in which many cross references 
to cases described and illustrated in the text are made. This should prove a very 
useful and practical text not alone to roentgenologists, but also to orthopedists 
and general surgeons. The illustrations are uniformly good. The discussions and 
descriptions reflect a large, broad experience into which the author has injected 
a goodly portion of critical study of his own material as well as that of others. 
Bibliographic references to original sources would have enhanced the value of the 
book. 


The Art of Anesthesia. By Paluel J. Flagg, M.D. Ed. 6, revised. Cloth. Pp. 
491, with 161 illustrations. Philadelphia, 1939, J. B. Lippincott Company. 

1 o revise adequately a book on any phase of medical science is a stupendous 
undertaking. The rapid progress made in anesthesiologj- during the past twenty 
years makes the satisfactory bringing up to date of a book written two decades ago 
exceptionally difficult. The original title, T/ie Art of Anesthesia, has been retained 
for this sixth edition of Dr. Flagg’s book. In spite of the title, some science has 
crept in, whether with or without the author’s intention it is difficult to determine. 

In the preface to the shxth edition the author raises the question of terminologv- 
suggesting the word ' ‘pneumatology” in place of the current “anesthesiology’’ 
It will be remembered that John Snow, the first great anesthetist, in 1847 objected 
to “anesthesia” and voted for “narcosis.” However, common usage is probablv 
the de enmning factor in such matters, and “anesthetic,” “anesthesia,” and 
ancsthesiologj-” doubtless will survive. In this reviewer’s opinion, the author is 
correet m Ins contention that the anesthetist’s necessary daily experience witli the 
dcpre.ss.on accompanying pain relief makes him the logical member of the hospital 

tor? dUotoerr'"" " --ula- 

The following is a quotation from the preface- “TI.„ t 

Sir Thomas Beddoes provided a nucleus aLn wiiiel ^ of 

period brought to a focus the erri£ work of H -n “'"Sists of the 

Beddoes’ Pneumatic Institute was discontinued as sudT t isof 
Hickman was born in that vcar Tosenli Pri n t Henry Hill 

quotation is illustrative of immV ;„ZL!ie tl r' V . 

are not so innocuous as the.-^c. ' * ^took, some of which 
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risks, as well as the results, of operation. The student has a right to expect in- 
formation of this sort in a text. Another serious defect is the omission of textual 
references to original sources. It would almost seem that a studied effort had 
been ^ made to .eliminate completely this stimulating influence upon students of 
mentioning the names of those whose contributions extend knowledge within the 
field under consideration. 

It may be questioned whether a textbook on general surgery may include 
justifiably chapters on diseases of the skin, the ear, and affections of the nose 
and accessory sinuses, when indications for, and the risks and results of, operations 
are treated in a superficial manner. 


Rontgendiagnostik des Chirurgen. By Prof. Dr. Otto Kingreen. Paper. Pp, 325, 
with 527 illustrations.- Leipzig, 1939, Johann Ambrosius Barth. BM 32 bound, 
and RM 30 unbound. 

This volume follows the usual form of German language texts. It is concerned 
chiefly with the application of the roentgen method in the diagnosis of surgical 
conditions, but there is a rather general discussion of the whole field of x-ray 
diagnosis. An introductory chapter concerning methods of x-ray examination, 
equipment, and technique of x-ray diagnosis is very informative. The detailed 
discussions of foreign body localization and of fractures will be of considerable 
value to surgeons. There is, however, surprisingly little attention devoted to the 
roentgen findings in the acute abdominal lesions, such ns intestinal obstruction, 
or to a description of the appearance of the thorax and the gastrointestinal tract 
following surgical procedures. The illustrations of roentgenograms are numerous, 
well chosen, and well reproduced, but there are surprisingly few diagrams. A 
bibliography is not included. While a book of this kind will be useful to surgeons 
and radiologists, it adds little to the textbooks of roentgen diagnosis already 
available. 


Boentgen Technique. By Clyde McNeill, hl.D. Cloth. Pp. 315, ivith 274 illustra- 
tions. Springfield, Ilk, 1939, Charles C. Thomas, Publhshor. $5. 

The importance of roentgenograms of a high technical quality cannot bo over- 
emphasized, hence any contribution to this subject is important. Although it 
does not pretend to be a complete study of roentgenologic technique, this volume 
contains valuable materia! in this field. Essentially it is devoted to a pictorial 
demonstration of positioning for various roentgen examinations. Theoretical 
considerations, the physics of roentgen technique, details as to equipaiont aad 
darkroom procedure are largely omitted. With very few exceptions, nil the 
usual x-ray technical procedures arc de-scribed with the various position.s which 
•ire desirable for each type of examination. Each nimtomical position is licnuii- 
fully delineated both by diugrnm.s and actual photograplis. The tecliiiiiiue of 
certain newer procedures, such im kymography, tomography, pelvic mcnsiircmciKs, 
•ind others, are thoroughly elucidated. While there are some references to roent 
dia"nostic findings, these are purely incidental. The details of roentgen 
-'’which are givea are substaatiully correct, although many important de 
'“'■f ‘"“i omitted or presented in gro.s.s form. The .lain on ossifieutioo centers. f„r 
1 -i-hile accurate enough for orientation purposes, are not to l.e relie.l on 
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For over three-quarters o£ a century the House o£ Squibb has been producing 
only one grade o£ ether — the best for anesthesia. It started, in 1853 when 
Dr. Squibb, after making and discarding 20 stills, made his greatest con- 
tribution to anesthesia by successfully completing his process for the 
continuous steam distillation of ether. 


We learned about stability 

In the early days, Squibb Ether was packaged in 
glass bottles. When this proved unsatisfactory due 
to danger of breakage — tin was tried. Then it was 
found that pure ether developed aldehydes and 
peroxides when packaged in ordinary containers. 
Years of research resulted in the development of 
the patented copper-lined container which defi- 
nitely prevents the formation of toxic substances. 
Squibb Ether is the only ether protected by a cop- 
per-lined container. 

We set tip rigid control standards 

The standards set by the Squibb Laboratories in 
the selection of the raw materials used in making 
ether are important — but the secret of its uniform- 
ity lies in the elaborate control during manufac- 
ture. A control panel records a permanent chart of 
temperatures and specific gravity during produc- 
tion, Sensitive automatic devices control each im- 
portant step in the manufacture — thus assuring the 
quality of Squibb Ether. 




You can have confidence in Squibb Ether 

The fact that Squibb Ether is used in over 85% of American 
hospitals and in raillioas of cases every year is an indication that 
surgeons and anesthetists have confidence in its purity, potency 
and safety — a confidence born of e.xperience. 

For literature address the Anesthetic Division 
H, R, Squibb & Sons, y4S Fifth Avenue, Mew 'York, 
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Evidence of careless editorial effort or of unfaiuiliarity with the abundant litera- 
ture of tlie last few years is shown, in many chapters on widely divergent subjects. 
For example, in Chapter III entitled “The Signs of Anesthesia,” a heterogeneous 
handling of the physical changes accompanying increasing dosage of inhalation 
agents could have been as well written twenty years ago. It ignores souie of the 
contributions made to the subject by Arthur Guedel, by the author’s old preceptor, 
Albert Miller, and by others. The subjects of artificial respiration and fluid therapy 
are curiouslj* touched upon in this same chapter and in a manner to confuse the 
reader and make difficult a comprehension of the author's ideas regarding physical 
signs. Again, in describing the use of nonvolatile agents for basal narcosis and for 
block anesthesia, the reviewer wonders whether lack of clear-cut statements regard- 
ing drugs, pharmacologic action, technique of administration, indications and contra- 
indications is due to inexperience, lack of familiarity with current literature, or simply 
due to incomplete revision of the older text. Certainly the contents of these and 
other chapters cannot be taken as a safe guide to clinical practice. 

As a record of the beliefs and practice of one individual anesthetist, this book 
is interesting reading and contains valuable information. As a text, it can scarcely 
be considered authoritative or representative of the current teaching and practice 
of anesthesiology in 1939. 


Brazilian Medical Contributions. By L. Ribeiro. Paper. Pp. 3S1, with 62 illu.stra- 

tions. Rio de Janeiro, .1939, Livraria Jose Olympio. 

The preparation of this volume recounting the most important aspects of the 
development of medicine in Brazil was occasioned by the Brazilian exhibit at the 
New York World's Fair. The avowed purpose of the book is to make available 
to the libraries and universities of the United States a small volume that will 
tell of some of the contributions that Brazil has made to medical science. At the 
same time it sketches the attempts that are being made to meet the health 
problems of that country. The book contains an assortment of unrelated chapter.“ 
describing the various scientific institutes; the official public health structure ol 
the country; the campaign against tuberculosis, leprosy, and yellow fever; the 
mineral spas of Brazil; the work of out.standing figures in Brazilian medical develop- 
ment; and summaries of three or four interc.sting programs of study. The book 
is of value to the reader who is interested in learning of some of the medical aii-.l 
health problems of a nation of which the average citizen of the United States ha.s 
but tlio vaguest ideas. It is unfortunate that a book of this character should not 
have been subniitfed to the editorial and typograpliienl scrutiny of one more con- 
versant with idiomatic English, thus avoiding the peeuliarifics and stiitedness of 
style as well as errors that make tlic book hard to read. It is generously illustrated 
with pictures and diagrams. 
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COOK COUNTY 

GRADUATE SCHOOL of MEDICINE 

(IN AFFILIATION WITH COOK COUNTY HOSPITAL) 

Incorporated not for profit 

Announces continuous courses 

Vaginal Approach to Pelvic Surgery, 
April S, 1940. 

OBSTETRICS — Two Weeks Course April 
8, 1940. Informal Course every week. 
OTOLARYNGOLOGY— T wo weeks 
Course starting April 8. 1940. In- 
formal Course every week. 
OPHTHALMOLOGY— Two Weeks Course 
starting April 22. 1940. Informal 

Course every week. 

CYSTOSCOPY — Ten Day Practical Course 
rotary every two weeks. One Month 
and Two Weeks Courses in Urology 
every two weeks. 

roentgenology- S pecial Courses 
X-Ray Interpretation, Fluoroscopy, 
Deep X-Ray Therapy every week. 

GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDI- 
CINE, SURGERY and THE SPECIALTIES. 

Teaching Paculty— Attending Staff of 

COOK COUNTY HOSPITAL 

Address: Eegistrar, 427 South Honore Street, Chicago, Illinois 


SURGERY— Two Weeks Intensive Course 
in Surgical Technigue with practice 
on living tissue every two weeks. 
General Courses One. Two, Three and 
Six Months; Clinical Course: Special 
Courses. 

MEDICINE — Personal One Month Course 
in Electrocardiography and Heart 
Disease every month, except August. 
Intensive personal Courses in other 
subjects. 

FRACTURES & TRAUMATIC SURGERY 
— Ten Day Intensive Course starting 
February 19. 1940. Informal Course 
every week. 

GYNECOLOGY — Two Weeks Course April 
22, 1940. One Week Personal Course 


A Handsome Permanent Binder for 

SURGERY 



ONLY 


$ 1-25 


easy to follow, 
free trial. 


The ONLY binder that opens flat as a bound book! 
Made of durable imitation leather, it will preserve your 
journals permanently. Each cover holds 6 issues, one 
volume (2 volumes published each year). Do your 
^n binding at home in a few minutes. Instructions 
Mail coupon for full information and binder on 10-day 


^ This December num- 
ber contai^ the index for 
the last six issues. Bind 
your volume now. 


"“““"““aiAII, COUPON TODAY 
SUCKEKT XOOSE LEAF COVER CO. 

W. Xarned St., Detroit, JUicJiJs’an 

Mail postpaid binders for ‘‘SURGERY" for year 

conech"' remit in 10 days or return bindings 

Name 

Address 
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CONVENIIHCE^^IMPDRTANT 


Government buildings, business district, and all 
points oi interest in the Nation's Capital, are easily 
reached From the Burlington. Friendly atmosphere 
with superior comforts and luxuries at moderate 
rates. Wonderful food in the famous Burlington 
Dining Room and the popular Coffee Shop. 


380 OUTSIDE 
WITH BATH 


ROOMS §950 ■ 
» FROM J 


4 SQUARES NORTH OF THE WHITE HOUSE 

WASHINGTON 

D.C. 



The SURGICAL TREATMENT of 
HAND and FOREARM INFECTIONS 

by A. C. J. BKICKBL, Departments of 
Anatomy and Surgery, Western Deserve 
University, Cleveland. 300 Pages, 153 
Figures, 33 Black and White Illustrations, 

10 Color Plates. Price, S7.50. 

This book presents new knowledge of the 
structural relationship of the anatomy of 
the hand, the general principles of in- 
fections in the hand and the routes by 
which they spread. Also covered is anes- 
thesia. physiotherapy, bites, and medico- 
legal considerations. 

Through painstaking, meticulous care you 
are given life-like illustrations in colors 
of the anatomy of the hand — pictures that 
show every bone, muscle, tendon, fascia, 
artery, vein, nerve, sheath, bursa — with 
the interrelationship with each other so 
that you may understand how infections 
travel and invade these structures. Treat- 
ment is carefully explained — procedures 
designed to achieve the best possible end 
results. 

Anatomically Perfect Illustrations. An 
outstanding feature of this new book is 
the illustrative material — the work of 
Miss Helen Williams — attractive in its 
finished appearance and faultlessly accu- 
rate. 

THE C. V. MOSBY COMPANY 
Publishers, St. Bonis 


HOTEL 


WOLVERINE 


Hotel Wolverine takes pride in 
noting ilje large number of 

guests who return to its doors. 

Travelers like the quiet, friendly 
atmosplierc and the delightful 
accommodations afforded them. 
They appreciate 
the economy and 
find Hold Wol- 
verine located 
conveniently close 
to all activities. 


500 ROOMS 

With Bath from 

$ 1^.50 

ELiaenH street east 

AT WOODWARD AVENUE 



DETROIT 


UNCLE SAM M: 

RECOMMEHDS^.,^^ 

HOT SPRINGS 

NATIONAL PARKvARKANSAS 


The combination of drinking the 
water, taking the baths, and en- 
joying the sports that abound at 
Hot Springs, is used with amaz- 
ing success in treatment of neuritis 
arthritis, etc. Stop at the Eastman 
Hotel, at the head of Bath House 
Row in its own private park. 
Quiet, convenient to every activ- 
ity. 500 Rooms from 12.00 single, 
J. A. SAEGER, Manager 


'll 




HOTEL AND BATHS 



Direction-SOUTHWEST HOTELS INC. 
F. M. FANNIN, Vice-Pres. and Gen. Mgr. 







IG 


SURGERY 


ENTIRELY NEW AND VERY VALUABLE 


WatsonUones—FRACTURES AND OTHER 

BONE AND JOINT INJURIES 


By R. Watson-Jones, M.Ch. Orth., i'.R.C.S. Hon. Orthopedic Surgeon, Liverpool Eoyal 
Inliriuary, also Robert Jones and Agues Hunt Orthopedic Hospital. Clinical Lecturer 
in Orthopedic Surgery, Liverpool University. Pirst edition (1S40) buckram, C% .v D^x, 
xii + 723 pp., 1040 illustrations, many colored, $13.50. 

Tlie jmiltiplieity of divergent methods for the treatment of fraeturcs has 
been confusing to tlie profession, necessitating an tnithoritative, eompreltensive, 
reliable guide for the general surgeon and senior or post-graduate student, 
which takes account of the best work being done in all countries, especially 
America, but clarifies the facts, principles and pathology and the coudition.s 
in which certain methods are most effective or preferable. A great nuiny 
American surgeons met Mr. Watson-Jones during his lecture tour of the United 
States a couple of years ago and were impressed with his thorough Imowlcdgc 
of all matters relating to orthopedies and the value of tlie special methods ho 
has devised or uses. 

The book emphasizes those sound general principles of fracture trcalmont 
on which experienced surgeons' can base their own methods according to the 
nature of each case, and for the well-tested methods recommended full details 
are supplied with the operative and manipulative teclmiqne elearlj' iihistrated 
by an abundance (1040) of excellent photograplis, many iilu-strations being in 
color. 

Tlie section on pathological fractures is illustrated by a comjikHe scries 
of radiograph.s of bone tumors, infectious and general skeletal disca.ses. Nerve 
injuries, vascular complications, and recent work on A’olkmann’s contraetiire 
are discussed. The author's own work on fractures of the sjiine, disloeatioiis 
of the pelvis, and fracture of the neck of the femur is iiieludcd, also the now 
work on avascular necrosis in bone and joint injuries, Perthes’ eo.\n plana, 
traumatic herniation of the intervertebral disc, and tlio treatment of .spondylolis- 
thesis. This is a thoroughly practical hook which goes deeper am! beyond the 
ordinary volume on fractures. No matter what you ha\-e you need AVaf.soii- 
Joiies. Send for a copy for five dai/s' (■jramiiiotio)!. 
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